
TABLE 1 
HUMAN HEALTH RISK ASSESSMENT SELECTION OF EXPOSURE PATHWAYS 
DES MOINES TCE SITE, DES MOINES, IOWA 

Scenario Medium Exposure Exposure Receptor 
Timeframe Medium Point Population 

Current Surface Soil Surface Soil Surface Soil On-Site Trespasser 

Particulates and Vapors Outdoor Air On-Site Trespasser 

Future All Soil All Soil All Soil On-Site Trespasser 

Particulates and Vapors Outdoor Air On-Site Trespasser 

Current/Future Sediment Sediment Sediment On-Site Trespasser 

Surface Water Surface Water Surface Water On-Site Trespasser 

Current/Future All Soil All Soil All Soil On-Site 
Construction/Utility 

Worker 

Particulates and Vapors Outdoor Air On-Site 
Construction/Utility 

Worker 

Groundwater Groundwater Groundwater On-Site 
Construction/Utility 

Worker 

Vapors Outdoor Air (trenches) On-Site 
Construction/Utility 

Worker 

t-uture All ::>oil All ::>oil All ::>oil un-::>1te Kecreat1ona11st 

Receptor 
AQe 

Adult 
Youth (7-16 years) 

Adult 
Youth (7-16 years) 

Adult 
Youth (7-16 years) 

Adult 
Youth (7-16 years) 

Adult 
Youth (7-16 years) 

Adult 
Youth (7-16 years) 

Adult 

Adult 

Adult 

Adult 

Adult 
Youth (7-16 

years) 
Child (1-6 years) 
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Exposure Type of Rationale for Selection or Exclusion 
Route Analysis of Exposure Pathway 

Ingestion Quant. respassers may incidentally ingest surface 
soil. 

Dermal Quant. respassers may have exposed skin come 
into contact with surface soil. 

Inhalation Quant. respassers may inhale volatiles and fugitive 
dust that migrate from surface soil to air. 

Ingestion Quant. respassers may incidentally ingest all soil if 
subsurface soil is brought to the surface and 
mixed with surface soil as the result of Site 
development. 

Dermal Quant. respassers may have exposed skin come 
into contact with all soil if subsurface soil is 
brought to the surface and mixed with surface 
soil as the result of Site development. 

Inhalation Quant. respassers may inhale volatiles and fugitive 
dust that migrate from all soil to air, if 
subsurface soil is brought to the surface and 
mixed with surface soil as the result of Site 
development. 

Ingestion Quant. respassers may incidentally ingest on-site 
sediment. 

Dermal Quant. respassers may have exposed skin come 
into contact with on-site sediment. 

Ingestion Quant. respassers may incidentally ingest on-site 
surface water. 

Dermal Quant. respassers may have exposed skin come 
into contact with on-site surface water. 

Ingestion Quant. '-'urrent!Future construction/utility workers 
may incidentally ingest soil. 

Dermal Quant. ~_;urrent!Future construction/utility workers 
may have exposed skin come into contact 
with soil. 

Inhalation Quant. ~_;urrent!Future construction/utility workers 
may inhale volatiles and fugitive dust that 
migrate from soil to outdoor air. 

Dermal Quant. ~_;urrent!Future construction/utility workers 
may have exposed skin come into contact 
with groudnwater during trench work. 

Inhalation Quant. ~_;urrent!Future construction/utility workers 
may inhale groundwater vapors from trench 
air. 

Ingestion uuant. Kecreat1ona11sts may InCidentally 1ngest all 
soil if subsurface soil is brought to the 
surface and mixed with surface soil as the 
result of Site development. 
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Dermal Quant. 

Particulates and Vapors Outdoor Air On-Site Recreationalist Adult Inhalation Quant. 
Youth (7-16 

years) 
Child (1-6 years) 

Sediment Sediment Sediment On-Site Recreationalist Adult Ingestion Quant. 
Youth (7-16 

years) 
........ , . ' ..... 

Dermal Quant. 

Surface Water Surface Water Surface Water On-Site Recreationalist Adult Ingestion Quant. 
Youth (7-16 

years) 
..-.,., "I I 'A "" 

Dermal Quant. 

Future Future Surface Soil Surface Soil Surface Soil On-Site Outdoor Worker Adult Ingestion Quant. 

Dermal Quant. 

Particulates and Vapors Outdoor Air On-Site Outdoor Worker Adult Inhalation Quant. 

All Soil All Soil All Soil On-Site Outdoor Worker Adult Ingestion Quant. 

Dermal Quant. 

Particulates and Vapors Outdoor Air On-Site Outdoor Worker Adult Inhalation Quant. 

t-uture t-uture ::>urtace ::>oil ::>urtace ::>oil ::>urtace ::>oil un-::>1te L;ommerclal/ Adult 1ngest1on uuant. 
Industrial Worker 

Dermal Quant. 

Particulates and Vapors Outdoor Air On-Site Commercial/ Adult Inhalation Quant. 
Industrial Worker 

All Soil All Soil All Soil On-Site Commercial/ Adult Ingestion Quant. 
Industrial Worker 
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On-Site Commercial/ Dermal Quant. 
Industrial Worker 

Particulates and Vapors Outdoor Air On-Site Commercial/ Adult Inhalation Quant. 
Industrial Worker 

Groundwater Groundwater Groundwater On-Site Commercial/ Adult Ingestion Quant. 
Industrial Worker 

Dermal Quail. 

Vapors Indoor Air- On-Site Commercial/ Adult Inhalation Quant. 
Domestic Use Industrial Worker 
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Future 

Notes: 
All Soils 
Surface Soils 
Quail. 
Quant. 

Future 

Notes: 
All Soils 
Surface Soils 
Quail. 
Quant. 

Vapors Indoor Air-
Vapor Intrusion 

Vapors Outdoor Air 

Surface Soil Surface Soil Surface Soil 

Particulates and Vapors Outdoor Air 

All Soil All Soil All Soil 

Particulates and Vapors Outdoor Air 

Groundwater Groundwater Groundwater 

Vapors Indoor Air-
Household Use 

Vapors Indoor Air-
Vapor Intrusion 

Vapors Outdoor Air 

Assumed to be soils from 0 to 10 feet below ground surface 
Assumed to be soils from 0 to 2 feet below ground surface 

On-Site Commercial/ Adult 
Industrial Worker 

On-Site Commercial/ Adult 
Industrial Worker 

On-Site Resident Adult 
Child 

On-Site Resident Adult 
Child 

On-Site Resident Adult 
Child 

On-Site Resident Adult 
Child 

On-Site Resident Adult 
Child 

On-Site Resident Adult 
Child 

On-Site Resident Adult 
Child 

On-Site Resident Adult 
Child 

Qualitative; this scenario is expected to be insignificant and is not included in the quantitative risk assessment 
Quantitative; this scenario was quantitatively assessed in the human health risk assessment 
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Inhalation Quant. 

Inhalation Quail. 

Ingestion Quant. 

Dermal Quant. 

Inhalation Quant. 

Ingestion Quant. 

Dermal Quant. 

Inhalation Quant. 

Ingestion Quant. 

Dermal Contact Quant. 

Inhalation Quant. 

Inhalation Quant. 

Inhalation Quail. 
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TABLE 1 
HUMAN HEALTH RISK ASSESSMENT SELECTION OF EXPOSURE PATHWAYS 
DES MOINES TCE SITE, DES MOINES, IOWA 

Scenario Rationale for Selection or Exclusion 
Timeframe of Exposure Pathway 

Current Trespassers may incidentally ingest surface 
soil. 

Trespassers may have exposed skin come 
into contact with surface soil. 

Trespassers may inhale volatiles and fugitive 
dust that migrate from surface soil to air. 

Future Trespassers may incidentally ingest all soil if 
subsurface soil is brought to the surface and 
mixed with surface soil as the result of Site 
development. 

Trespassers may have exposed skin come 
into contact with all soil if subsurface soil is 
brought to the surface and mixed with surface 
soil as the result of Site development. 

Trespassers may inhale volatiles and fugitive 
dust that migrate from all soil to air, if 
subsurface soil is brought to the surface and 
mixed with surface soil as the result of Site 
development. 

Current/Future Trespassers may incidentally ingest on-site 
sediment. 
Trespassers may have exposed skin come 
into contact with on-site sediment. 

Trespassers may incidentally ingest on-site 
surface water. 

Trespassers may have exposed skin come 
into contact with on-site surface water. 

Current/Future Current/Future construction/utility workers 
may incidentally ingest soil. 

Current/Future construction/utility workers 
may have exposed skin come into contact 
~ith soil. 

Current/Future construction/utility workers 
may inhale volatiles and fugitive dust that 
migrate from soil to outdoor air. 

Current/Future construction/utility workers 
may have exposed skin come into contact 
~ith groudnwater during trench work. 

Current/Future construction/utility workers 
may inhale groundwater vapors from trench 
air. 

t-uture 1Kecreat1ona11sts may 1nc1denta11y 1ngest all 
soil if subsurface soil is brought to the 
surface and mixed with surface soil as the 
result of Site development. 
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Recreationalists may have exposed skin 
come into contact with all soil if subsurface 
soil is brought to the surface and mixed with 
surface soil as the result of Site development. 

Recreationalists may inhale volatiles and 
ugitive dust that migrate from all soil to air, if 

subsurface soil is brought to the surface and 
mixed with surface soil as the result of Site 
development. 

Recreationalist may incidentally ingest on-
site sediment. 

Recreationalist may have exposed skin come 
into contact with on-site sediment. 

Recreationalist may incidentally ingest on-
site surface water. 

Recreationalist may have exposed skin come 
into contact with on-site surface water. 

Future Future outdoor workers may incidentally 
ingest surface soil. 

Future outdoor workers may have exposed 
skin come into contact with surface soil. 

Future outdoor workers may inhale volatiles 
and fugitive dust that migrate from surface 
soil to air. 

Future outdoor workers may incidentally 
ingest all soils if subsurface soil is brought to 
he surface and mixed with surface soil as the 
result of Site development. 

Future outdoor workers may have exposed 
skin come into contact with all soil if 
subsurface soil is brought to the surface and 
mixed with surface soil as the result of Site 
development. 

Future outdoor workers may inhale volatiles 
and fugitive dust that migrate from all soils to 
air if subsurface soil is brought to the surface 
and mixed with surface soil as the result of 
Site development. 

t-uture uture commerclalilnaustnal worKers may 
incidentally ingest surface soil. 

Future commercial/industrial workers may 
have exposed skin come into contact with 
surface soil. 

Future commercial/industrial workers may 
inhale volatiles and fugitive dust that migrate 
rom surface soil to air. 

Future commercial/industrial workers may 
incidentally ingest all soil if subsurface soil is 
brought to the surface and mixed with surface 
soil as the result of Site development. 
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Future commercial/industrial workers may 
have exposed skin come into contact with all 
soil if subsurface soil is brought to the 
surface and mixed with surface soil as the 
result of Site development. 

Future commercial/industrial workers may 
inhale volatiles and fugitive dust that migrate 
rom all soil to air if subsurface soil is brought 
o the surface and mixed with surface soil as 
he result of Site development. 

Future commercial/industrial workers may 
ingest groundwater from the Site. 

Future commercial/industrial workers may 
have dermal contact with groundwater from 
he Site; however, this exposure is expected 
o be insignificant. 

Future commercial/industrial workers may be 
exposed to volatile groundwater 
contaminants migrating into indoor air due to 
domestic use of groundwater. 
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Future 

Notes: 
All Soils 
Surface Soils 
Qualt. 
Quant. 

Future commercial/industrial workers may be 
exposed to volatile groundwater 
contaminants migrating into indoor air via 

Future commercial/industrial workers may 
inhale groundwater vapors from the Site. 
However, this exposure is expected to be 
insignificant. 

Future residents may incidentally ingest 
surface soil. 

Future residents may have exposed skin 
come into contact with surface soil. 

Future residents may inhale volatiles and 
ugitive dust that migrate from surface soil to 

air. 

Future residents may incidentally ingest all 
soil if subsurface soil is brought to the 
surface and mixed with surface soil as the 
result of Site development. 

Future residents may have exposed skin 
come into contact with all soil if subsurface 
soil is brought to the surface and mixed with 
surface soil as the result of Site development. 

Future residents may inhale volatiles and 
ugitive dust that migrate from all soil to air, if 

subsurface soil is brought to the surface and 
mixed with surface soil as a result of Site 
development. 

Future residents may ingest groundwater 
rom the Site. 

Future residents may have dermal contact 
r,vith groundwater from the Site. 

Future residents may be exposed to volatile 
groundwater contaminants released from 
groundwater to indoor air from household 
groundwater use (e.g., showering). 

Future residents may be exposed to volatile 
groundwater contaminants migrating into 
indoor air via vapor intrusion. 

Future residents may inhale groundwater 
vapors from the Site. However, this exposure 
is expected to be insignificant. 
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TABLE 2.1 II II Ill II I 
OCCURANC~~ON OF :aiN ERN- SURFACE SOILS 

DESMOINE~~~~~~~~~~~~~jltjl~~~~~======~======~====~~====~========~=====~ll~======~====~ 
Minimum Maximum Frequency 

•00• "" "' 

Concentration Concentration 
on, ' on, ' 

L~~~at~on of n. of 

Dice Pro ert Dioxin 1746-01-6 2,3.7,8-TCDD Equivalent 0.00000001 0.00005 SB-14 0-2 
Dice Pro ertv Herbicide 93-76-5 2,4,5-T (Trichlorophenoxyacetic Acid) 0.078J 0.078J mq/kq -dry SB-13 0-2 
Dice Property Herbicide 94-75-7 2,4-0 (Dichlorophenoxyacetic Acid) 0.38J 0.38J mg/kg -dry SB-13 0-2 
Dice Property Pesticide 309-00-2 ldrin 0.0037 0.0048 mg/kg -dry SB-17 0-2 
Dice Propert Pesticide 5103-71-9 alpha-Chlordane 0.0024 0.0068 mg/kg -dry SB-14 0-2 
Dice Propert Pesticide 319-85-7 Beta BHC (beta Hexachlorocyclohexane) 0.0024 0.0024 mg/kg -dry SB-16 0-2 
Dice Pro ert Pesticide 60-57-1 Dieldrin 0.012 0.012 m /k -d SB-14 0-2 
Dice Propertv Pesticide 115-29-7 Endosulfan Sulfate 0.0075 0.0075 mq/kq -dry SB-14 0-2 
Dice Propertv Pesticide 7421-93-4 Endrin Aldehyde 0.0045J 0.0061 mq/kq -dry SB-14 0-2 
Dice Property Pesticide 53494-70-5 Endrin Ketone 0.0052 0.014J m /kg -dry SB-14 0-2 
Dice Propert Pesticide 58-89-9 Gamma BHC (Lindane) 0.0028J 0.0028J mg/kg -dry SB-9 0-2 
Dice Propert Pesticide 12789-03-6 amma-Chlordane 0.0027 0.0077 mg/kg -dry SB-14 0-2 
Dice Propert Pesticide 1024-57-3 Heptachlor Epoxide 0.0024J 0.0024J mg/kg -dry SB-9 0-2 
Dice Pro ert Pesticide 72-54-8 p,p'-DDD 0.006 0.083 m SB-11 0-2 
Dice Propertv Pesticide 72-55-9 p,p'-DDE 0.0041 1.4 m /kq-dry SB-12 0-2 
Dice Property Pesticide 50-29-3 p.p'-DDT 0.0052 3.3 mg/kg -dry SB-12 0-2 
Dice Property VOC 71-55-6 1.1,1-Trichloroethane 0.41 0.41 mg/kg -dry SB-13 0-2 
Dice Propert VOC 107-06-2 1,2-Dichloroethane 0.0073 0.0073 m /kg-dry SB-11 8-10 
Dice Propert VOC 67-64-1 cetone 0.011 0.19 mg/kg -dry SB-9 0-2 
Dice Pro ert VOC 75-15-0 Carbon Disulfide 0.0079 0.0079 m SB-2 0-2 
Dice Pro ertv VOC 67-66-3 Chloroform 0.74 0.74 mq/kq -dry SB-12 0-2 
Dice Propertv VOC 156-59-2 cis-1,2-Dichloroethylene 0.15 24 mq/kq -dry SB-17 0-2 
Dice Property VOC 79-20-9 Methyl Acetate 0.31 0.31 m /kg -dry SB-15 0-2 
Dice Propert VOC 78-93-3 Methyl Ethyl Ketone (2-Butanone) 0.0096 0.03 mg/kg -dry SB-9 0-2 
Dice Propert VOC 108-10-1 Methyl Isobutyl Ketone (4-Methyi-2-Pentanone o.012J 0.012J mg/kg -dry SB-9 0-2 
Dice Pro ert VOC 127-18-4 Tetrachloroethene 0.013 7.3 m /k -d SB-12 0-2 
Dice Propertv VOC 156-60-5 Trans-1 ,2-Dichloroethene 0.012 0.94 mq/kq -dry SB-14 0-2 

Dice Pro ertv VOC 79-01-6 Trichloroethene 0.015 15 mq/kq -dry SB-14 0-2 

Notes: 
'Soil samples taken 0-2 feet below ground surface Definitions: 
Shaded constituents indicate chemicals of potential concern 

1. Minimum/maximum detected concentration 
2. Maximum detected concentration used as the screening concentration 
3. Screening value the RSL for residential receptors 

Screening Value Basis Codes· 

CAS 
COPC 

mg/kg 
RSL 

Chemical Abstract Service 
Chemical of potential concern 
Estimated value(+/- bias) 
Milligram per kilogram 
Regional Screening Level 
Volatile organic compound 

Cancer endpoint and atargetcancerrisk of1 x 10-" 
c' Cancer endpoint where: nc SL < 100X ca SL 
c" Cancer endpoint where nc SL < 10X ca SL 
nc non-cancer endpoint and a target hazard quotient of 0.1 

4 The following surrogate values were used for screening 
Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane 
Endosulfan was used as a surrogate for endosulfan sulfate 
Endrin was used as a surrogate for endrin aldehyde and endrin ketone 

5. Rationale Codes for selection or exclusion as COPe· 
Selection 

Ia 

14/16 
1/17 
1/17 
2/17 
3/17 
1/17 
1/17 
1/17 
2/17 
2/17 
1/17 
7/17 
1/17 
8/17 
2/17 
9/17 
1/17 
1/17 

11/17 
1/17 
1/17 
2/17 
1/17 
5/17 
1/17 
5/17 
2/17 
9/17 

Range of 
Detection r.~creenin~ 

0.00000001 
0.036-0.2 
0.036-0.2 

0.0019-0.021 
0.0019-0.021 
0.0019-0.021 
0.0036-0.04 
0.0036-0.04 
0.0036-0.04 
0.0036-0.04 

0.0019-0.021 
0.0019-0.021 
0.0019-0.021 
0.0036-0.04 

0.0036-0.0056 
0.0036-0.028 

0.0044-1.2 
0.0044-1.2 
0.011-2.4 

0.0046-1.2 
0.0044-1.2 

0.0044-0.38 
0.0044-1.2 
0.0092-2.4 
0.0088-2.4 
0.0044-1.2 
0.0044-1.2 
0.0044-1.2 

0.00005 
0.078 
0.38 

0.0048 
0.0068 
0.0024 
0.012 

0.0075 
0.0061 
0.014 

0.0028 
0.0077 
0.0024 
0.083 

1.4 
3.3 

0.41 
0.0073 

0.19 
0.0079 

0.74 
24 

0.31 
0.03 

0.012 
7.3 

0.94 
15 

Screening 
Va!ue3 '{BaS!sl 

~·~ 
0.0000048 c' 

630 
700 

0.039 c' 
1.7 c' 
0.3 

0.034 c' 
470 
19 
19 

0.57 c' 
1.7 c' 

0.07 c' 
2.3 
2.0 
1.9 c' 

8100 
0.46 c' 

61000 
770 
0.32 
160 

78000 
27000 
33000 

24 c" 
1600 
0.94 c" 

ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 

ED_001521 C_00000018-0001 0 



TABLE 2.2 
OCCURRENCE, DISTRIBUllON, AND SELECTION OF CHEMICALS OF POTENllAL CONCERN- ALL SOILS 
DES MOINES TCE SITE, DES MOINES, IOWA 

Minimum Maximum 
Concentration Concentration 

Exposure Area Analvte Class Cas. Number Analvte Name fQualifierl1 {Qualifier 1 Units 
Dice Property Dioxin 1/4b·Ul-b IL.:5.f.~l c;uu t:.qu1va ent 0.00000001 0.00005 mg/kg -dry 

Dice Property Herbicide 93-76-5 2.4.5-T (Trichlorophenoxyacetic Acid) 0.078J 0.078J mg/kg -dry 

Dice Pro ' Herbicide 94-75-7 2.4-0 (Dichlorophenoxyacetic Acid) 0.11 0.38J m /k ·d 
Dice Prooertv Pesticide 309-00-2 ldrin 0.0037 0.031 mo/ko ·dnt 
Dice Propertv Pesticide 319-85-7 Beta BHC (beta Hexachlorocyclohexane) 0.0024 0.034 mg/kg -dry 
Dice Propertv Pesticide 5103-71-9 Chlordane: Alpha- 0.0024 0.015 mg/kg-dry 
Dice Propertv Pesticide 12789-03-6 Chlordane: Gamma- 0.0021 0.091 mg/kg -dry 
Dice Prooertv Pesticide 60-57-1 Dieldrin 0.0056 0.012 mo/ko-dnt 
Dice Propertv Pesticide 115-29-7 Endosulfan Sulfate 0.0075 0.23 mo/ko-dnt 
Dice Property Pesticide 72-20-8 Endrin 0.0043 0.056J mg/kg ·dey 
Dice Property Pesticide 7421-93-4 Endrin Aldehyde 0.0045J 0.01 mg/kg-dey 
Dice Property Pesticide 53494-70-5 Endrin Ketone 0.0044 0.26J mg/kg ·dey 
Dice Property Pesticide 58-89-9 Gamma BHC (Lindane) 0.0028J 0.0028J mg/kg ·dey 
Dice Property Pesticide 1024-57-3 Heptachlor Epoxide 0.0024J 0.0024J mg/kg-dey 
Dice Property Pesticide 72-43-5 Methoxychlor 0.54 0.54 mg/kg-dey 
Dice Property Pesticide 72-54-8 p,p'-DDD 0.0055 0.16 mg/kg ·de 
Dice Property Pesticide 72-55-9 p,p'-DDE 0.0041 1.4 mg/kg ·de 
Dice Property Pesticide 50-29-3 p,p'-DDT 0.0051J 3.3 mg/kg-de 
Dice Property voc 71-55-6 1, 1.1-Trichloroethane 0.41 12 mg/k -dey 
Dice Property voc 107-06-2 1. 2-Dichloroethane 0.0073 0.0073 mg/kg ·de 
Dice Property voc 67-64-1 cetone 0.011 0.19 mg/kg-de 
Dice Property voc 75-15-0 Carbon Disulfide 0.0079 0.0079 mg/kg ·de 
Dice Pro ' voc 67-66-3 Chloroform 0.74 0.74 m 
Dice ProPer voc 156-59-2 cis-1.2-Dichloroethylene 0.0077 24 mo/ko-dnt 
Dice Propertv voc 100-41-4 

~ 
0.95 0.95 mo/ko-dnt 

Dice Propertv voc 98-82-8 0.69 0.69 mo/ko ·dnt 
Dice Prooertv voc 106-42-3 3 3 mo/ko ·dnt 
Dice Propertv voc 79-20-9 e 

(Cumene) 

0.31 0.63 mo/ko ·dnt 
Dice Propertv voc 78-93-3 e (2-Butanone) 0.0096 0.03 mo/ko ·dnt 
Dice Property voc 108-10-1 tone (4-Methyi-2-Pentanone 0.012J 0.012J mg/kg -dry 
Dice Property voc 95-47-6 a-Xylene 0.73 0.73 mg/kg -dry 
Dice Property voc 127-18-4 Tetrachloroethene 0.0053 7.3 mg/kg -dry 
Dice Property voc 156-60-5 Trans-1. 2-Dichloroethene 0.012 0.94 mg/kg ·dey 
Dice Property voc 79-01-6 Trichloroethene 0.015 15 mg/kg ·dey 

Screening 
Frequency Range of ValueH 

Location of of Detection Screening (Basis) 
Maximum Detection Umits Concentratio!Y m /ka COPC Rationale5 

SB-14 0-2 14/16 0.00000001 0.00005 0.0000048 ,. y ASL 

SB-13 0-2 1/34 0.036-0.2 0.078 630 ' N BSL 
SB-13 0-2 2/34 0.036-0.2 0.38 700 ' N BSL 
SB-17 8-10 3/34 0.0019-0.021 0.031 0.039 ,. N BSL 
SB-17 8-10 2/34 0.0019-0.021 0.034 0.3 ' N BSL 
SB-13 8-10 6/34 0.0019-0.021 0.015 1.7 ,. N BSL 
SB-17 8-10 16/34 0.0019-0.021 0.091 1.7 ,. N BSL 
SB-15 0-2 2/34 0.0036-0.04 0.012 0.034 ,. N BSL 

SB-17 8-10 2/34 0.0036-0.04 0.23 470 ' N BSL 
SB-17 8-10 2/34 0.0036-0.04 0.056 19.0 ' N BSL 
SB-6 8-10 3/34 0.0036-0.04 0.01 19.0 ' N BSL 

SB-17 8-10 5/34 0. 0036-0. 04 0.26 19.0 ' N BSL 
SB-9 0-2 1/34 0.0019-0.021 0.0028 0.57 ,. N BSL 
SB-9 0-2 1/34 0.0019-0.021 0.0024 0.07 ,. N BSL 

SB-17 8-10 1/34 0.019-0.21 0.54 320 ' N BSL 
SB-14 8-10 16/34 0.0036-0.04 0.16 2.3 ' N BSL 
SB-12 0·2 Q/34 0.0036-0.039 1.4 2.0 ' N BSL 
SB-12 0·2 15/34 0.0036-0.028 3.3 1.9 ,. y ASL 

SB-13 8-10 2/34 0.0044-1.2 12 8100 " N BSL 
SB-11 8-10 1/34 0.0044-1.2 0.0073 0.46 ,. N BSL 

SB-9 0-2 23/34 0.011-2.4 0.19 61000 ' N BSL 
SB-2 0-2 1/34 0.0046-1.2 0.0079 770 " N BSL 

SB-12 0·2 1/34 0.0044-1.2 0.74 0.32 ' y ASL 
SB-17 0-2 5/34 0.0044-0.38 24 160 ' y ASL 
SB-12 0-2 1/34 0.0044-1.2 0.95 5.8 ' N BSL 
SB-12 0-2 1/34 0.0044-1.2 0.69 1900 " N BSL 
SB-12 0-2 1/34 0.0044-1.2 3 560 " N BSL 

SB-13 8-10 3/34 0.0044-1.2 0.63 78000 " N BSL 
SB-9 0-2 12/34 0.0092-2.4 0.03 27000 ' N BSL 
SB-9 0-2 1/34 0.0088-2.4 0.012 33000 " N BSL 

SB-12 8-10 1/34 0.0044-1.2 0.73 650 " N BSL 
SB-12 0-2 8/34 0.0044-1.2 7.3 24 ,-- N BSL 
SB-14 0-2 2/34 0.0044-1.2 0.94 1600 ' N BSL 
58·14 (0·2) 14/34 0.0044-1.2 15 0.94 ,-- y ASL 
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75-01-4 1n I Chloride 

Notes: Notes: 
*Soil samples takeliSeiiCSiimpl!!eld:aJq~roMi:OSaEfubelow ground surface 
Shaded constituentSfiadeel~s illfqDc:ai:e~rof potential concern 
1. Minimum/maxirrfi.!rrMieteuteUroa!lli:nmtratletected concentration 
2. Maximum detecfBdMa!llinmtmtletectmtlam!titelSatimnir!gl~l::ireretiarening concentration 
3. Screening value & 8mreeaidgll:illll8Sl.tbeloesidential RSL value 

Screening Value 8i&ia:@oi:Jh¥Value Basis Codes 

Cancer endpoint and a target cancer risk of 1 x 1o-" 
c* c* Cancer endpoint where: nc Sl < 100X ca Sl 
c** c** Cancer endpoint where nc Sl < 10X ca Sl 
nc nc non-cancer endpoint and a target hazard quotient of 0.1 

4 The following su#rom~:rteful!lm&sre111!ro~I!JB&m!ei!VI6n~rused for screening 
Chlordane was use6!21st'illme-mgHI:IEIB:laljshiiSilhlog&D~a!21~.gamma-Chlordane 
Endosulfan was usEirl!EisSBliSan-.a~:fedell!das!lhiOJ!ilil:fcft&.endosulfan sulfate 
Endrin was used a&cilirrl!lgE!I:e:fetdergjEirsa~aneilm:il!rialtietqrnle and endrin ketone 

5. Rationale CodefifoRBiibwailm1<1mdedcnsiselaS:i6tD&G!xclusion as COPC 
Selection Selection 

ASL ASLAbove screening level 

Source: Source: 

Definitions: 
CAS 
COPC 
j 

mg/kg 
NA 
RSL 

u 
voc 

Chemical Abstract Service 
Chemical of potential concern 
Estimated value(+/- bias) 
Milligram per kilogram 
Not applicable 
Regional Screening level 

Analyzed for. but not detected 
Volatile organic compound 

BSLBelow screening level 

U.S. EnvironmentalP.S:::ltP!ctrim~en~ ~~ti001Egei'R§i!gjtofilai)SOOtain~hlsfk~Q.Ji$!::efllt!lliJsMsi!ablele::li'1-tifu¥at.Akrtijia!J1~J&pa<Qol:dtj!lkl'i'~apeiJ.!IeefrisgtiegiDsiiSEgmr&rig-tab!es~ic-tables-may-2016 
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TABLE 2.3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN -SEDIMENT 
DES MOINES TCE SITE, DES MOINES, IOWA 

Exoosure Area Analvte Class CAS Number Analvte Name 
South Pond Pesticide 309-00-2 Aldrin 
South Pond Pesticide 959-98-8 alpha-Endosulfan 
South Pond Pesticide 5103-71-9 alpha-Chlordane 
South Pond Pesticide 33213-65-9 beta-Endosulfan 
South Pond Pesticide 60-57-1 Dieldrin 
South Pond Pesticide 72-20-8 Endrin 
South Pond Pesticide 53494-70-5 Endrin Ketone 
South Pond Pesticide 5566-34-7 gamma-Chlordane 
South Pond Pesticide 1024-57-3 Heptachlor Epoxide 
South Pond Pesticide 72-54-8 p,p'-DDD 
South Pond Pesticide 72-55-9 p,p'-DDE 
South Pond Pesticide 50-29-3 p,p'-DDT 
South Pond voc 67-64-1 Acetone 
South Pond voc 156-59-2 cis-1 ,2-Dichloroethylene 
South Pond voc 79-20-9 Methyl Acetate 
South Pond voc 78-93-3 Methyl Ethyl Ketone (2-Butanone) 
South Pond voc 108-88-3 Tolune 
South Pond voc 79-01-6 Trichloroethene 

Notes: 
Shaded constituents indicate chemicals of potential concern. 

1. Minimum/maximum detected concentration. 
2. Maximum detected concentration used as the screening concentration. 
3. Screening value is the residential RSL value 

Screening Value Basis Codes: 

c Cancer endpoint and a target cancer risk of 1 x 1 o-6 

c* Cancer endpoint where: nc SL < 1 OOX ca SL 
c** Cancer endpoint where nc SL < 1 OX ca SL 
nc non-cancer endpoint and a target hazard quotient of 0.1 

4. The following surrogate values were used for screening: 
Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane. 
Endosulfan was used as a surrogate for alpha-Endosulfan. 
Endrin was used as a surrogate for Endrin ketone 

5. Rationale Codes for selection or exclusion as COPC: 
Selection: 

ASLAbove screening level 

Source: 

Minimum Maximum 
Concentration Concentration 

IQualifier\1 IQualifier\1 Units 
0.0016 15 mg/kg -dry 
0.0029 0.0029 mg/kg -dry 

0.11 22 mg/kg -dry 
0.0054 0.0054 mg/kg -dry 

0.086 9.5 mg/kg -dry 
0.0095J 0.0095J mg/kg -dry 

0.064J 0.066J mg/kg -dry 
0.1 2.5 mg/kg -dry 

0.0056 0.034 mg/kg -dry 
0.012J 0.81 mg/kg -dry 
0.012J 024J mg/kg -dry 

0.0061 j 0.44J mg/kg -dry 
0.1 1 mg/kg -dry 

0.049 0.049 mg/kg -dry 
0.011 j 0.054 mg/kg -dry 
0.018 0.17 mg/kg -dry 
0.014 0.13 mg/kg -dry 

0.027 0.027 ma/ka -drv 

Definitions: 
CAS 
COPC 
j 

mg/kg 
RSL 

Deletion: 

Chemical Abstract Service 
Chemical of potential concern 
Estimated value(+/- bias) 
Milligram per kilogram 
Regional Screening Level 

BSL Below screening level 

Frequency Range of 
Location of of Detection Screening 

Maximum Detection Limits Concentration 2 

SD-5 11/11 - 15 
SD-4 1/11 0.0028-0.33 0.0029 
SD-5 11/11 - 22 
SD-4 1/11 0.0055-0.64 0.0054 
SD-2 11/11 - 9.5 

SD-10 1/11 0.0048-0.64 0.0095 
SD-2 2/11 0.0048-0.64 0.066 
SD-5 11/11 - 2.5 
SD-2 4/11 0.0025-0.33 0.034 
SD-2 11/11 - 0.81 
SD-9 8/11 0.041-0.64 024 
SD-2 8/11 0.041-0.64 0.44 
SD-3 11/11 - 1 
SD-4 1/11 0.0082-0.032 0.049 
SD-3 2/11 0.0082-0.015 0.054 
SD-3 7/11 0.02-0.026 0.17 
SD-3 4/11 0.0082-0.015 0.13 
SD-4 1/11 0.0082-0.032 0.027 

U.S. Environmental Protection Agency (EPA). 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 

Screening 
Value3, 4(Basis) 

mg/kg COPC Rationale5 

0.04 c* y ASL 
470 n N BSL 
1,7 c* y ASL 
470 n N BSL 
0.03 c* y ASL 
19.0 n N BSL 
19.0 n N BSL 
1,7 c* y ASL 

0.07 c* N BSL 
2.3 c N BSL 
2.0 c N BSL 
1.9 c* N BSL 

61000 n N BSL 
160 n N BSL 

78000 ns N BSL 
27000 n N BSL 
4900 ns N BSL 

0.94 c** N BSL 
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TABLE 2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- SURFACE WATER 
DES MOINES TCE SITE, DES MOINES, IOWA 

Exoosure Area Analvte Class CAS Number Analvte Name 
South Pond Pesticide 5103-71-9 alpha-Chlordane 
South Pond Pesticide 60-57-1 Dieldrin 
South Pond Pesticide 12789-03-6 gamma-Chlordane 
South Pond voc 67-64-1 Acetone 

Notes: 
Shaded constituents indicate chemicals of potential concern, 

1, Minimum/maximum detected concentration, 
2, Maximum detected concentration used as the screening concentration, 
3, Screening value the lower of the RSL or MCL values 

Screening Value Basis Codes: 
c Cancer endpoint and a target cancer risk of 1 x 1 o-6 

c* Cancer endpoint where: nc SL < 1 OOX ca SL 
c** Cancer endpoint where nc SL < 1 OX ca SL 
nc non-cancer endpoint and a target hazard quotient of 0,1 

4, The following surrogate values were used for screening: 
Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane, 

5, Rationale Codes for selection or exclusion as COPC: 
Selection: 

ASLAbove screening level 

Source: 

Minimum Maximum 
Concentration Concentration 

IQualifier\1 IQualifier\1 Units 
0,054 

0,15 
0,098 

6,5 

Definitions: 
IJg/L 
CAS 
COPC 
MCL 
RSL 

Deletion: 

0,11 IJg/L 
026 IJg/L 

0,098 IJg/L 
6,5 IJQ/L 

Microgram per liter 
Chemical Abstract Service 
Chemical of potential concern 
Maximum Contaminant Level 
Regional Screening Level 

BSL Below screening level 

Frequency Range of 
Location of of Detection Screening 

Maximum Detection Limits Concentration 2 

SW-1 2/2 - 0,11 
SW-1 2/2 - 0,26 
SW-1 1/2 0,00005 0,098 
SW-2 1/2 0,005 6,5 

U,S, Environmental Protection Agency (EPA), 2016, "Regional Screening Level User's Guide,'' May, Available on-line at: https://www,epa,gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 

Screening Value3
, 

4(Basis) 

~giL COPC Rationale5 

0,02 c* y ASL 
0,002 c y ASL 
0,02 c* y ASL 

14000 n N BSL 
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TABLE 2.5 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- GROUNDWATER 
DES MOINES TCE SITE, DES MOINES, IOWA 

Minimum Maximum Frequency 
Concentration Concentration 

Exoosure Area Analvte Class CAS Number Analvte Name IQualifier\1 IQualifier\1 Units 
Groundwater voc 107-06-2 1 ,2-Dichloroethane 0.6 0.6 IJg/L 
Groundwater voc 156-59-2 1 ,2-Dichloroethylene (total 3.9 71 IJg/L 
Groundwater voc 79-01-6 Trichloroethene 0.8 480 IJg/L 
Groundwater voc 75-01-4 Vinvl Chloride 1.5 3.4 IJQ/L 

Notes: Definitions: 
Shaded constituents indicate chemicals of potential concern. 

1. Minimum/maximum detected concentration. 

IJg/L 
CAS 
COPC 

2. Maximum detected concentration used as the screening concentration. IJg/L 
3. Screening value the lower of the RSL or MCL values RSL 

Screening Value Basis Codes: 
c Cancer endpoint and a target cancer risk of 1 x 1 o-6 

c* Cancer endpoint where: nc SL < 1 OOX ca SL 
c** Cancer endpoint where nc SL < 1 OX ca SL 
nc non-cancer endpoint and a target hazard quotient of 0.1 

4. The following surrogate values were used for screening: 
Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane. 

5. Rationale Codes for selection or exclusion as COPC: 
Selection: Deletion: 

ASLAbove screening level 

Source: 

Microgram per Liter 
Chemical Abstract Service 
Chemical of potential concern 
Microgram per Liter 
Regional Screening Level 

BSLBelow screening level 

Location of of 
Maximum Detection 

P-9 1/14 
ERW-6 11/14 
ERW-7 8/14 
NW-22 3/14 

Range of Screening 
Detection Screening Value3. 4(Basis) 

Limits Concentration2 ~g/L 

0.5-5 0.6 0.17 
0.5 71 36.000 
0.5 480 0.49 

0.5-5 3.4 0 

U.S. Environmental Protection Agency (EPA). 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 

COPC Rationale5 

c* y ASL 
n y ASL 

c** y ASL 
c y ASL 
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TABLE 3.1: EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRA llON SUMMARY- SURFACE SOIL 
DES MOINES TCE SITE, DES MOINES, IOWA 

Number of High Maximum Ex osure Point Concentration 

Notes: 

Frequency of Censored Arithmetic 95 UCL Concentration 

1.19E-05 1.92E-05 5.40E-05 1.92E-05 95 UCL 
2.49E-01 2.26E+OO NP 3.30E+OO 2.26E+OO 95 UCL 

1/38 7.40E-01 7.40E-01 Maximum 
4/17 1.68E+OO 1.20E+01 G 2.40E+01 1.20E+01 95 UCL 

All concentrations in milligrams per kilogram 
Surface soils are those soils from 0 to 2 feet below ground surface 
The maximum detected value was selected as the EPC unless the number of samples collected is<:: 10 and the number of detections is<:: 4. If these conditions are met the EPC is calculated in accordance with EPA 

guidance (2002. 2013) 
Not applicable 

CAS Chemical Abstract Service 
EPA U.S. Environmental Protection Agency 
EPC Exposure point concentration 
RAGS Risk Assessment Guidance for Superfund 

15 

16 

95 UCL One-sided 95 percent upper confidence limit of the mean Following EPA (2002, 2013), this value may be estimated by either a 95_ 97.5, or 99 percent UCLdepending on sample size_ skewness. and degree of censorship 

References: 

Number of censored (non detect) results that exceeded the maximum detected concentration. These results are excluded from statistical calculations 
The arithmetic mean is based on the Kaplan-Meier (KM) mean for chemicals with non-detected values in the dataset 
Distribution codes as follows: N=NormaL G=Gamma, LN=Lognonnal, and NP=Non-parametric 

All methods follow EPA (2002, 2013) 
Method (Statistic) Codes are defined as follows (some method codes may not be used in the table) 

(1) Maximum detected concentration 
(2) 95 percent UCL calculated using Student's t distribution 
(3) 95 percent UCL calculated using the approximate gamma method 
(4) 95 percent UCL calculated using the adjusted gamma method 
(5) 95 percent UCL calculated using the Hall's Bootstrap (or Bootstrap t) method 
(6} 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL 
(7) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL 
(8) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL 
(9} 95 percent UCL calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL 
(10) 95 percent UCL calculated using Land's H statistic 
(11) 95 percent UCL calculated using the nonparametric Chebyshev method 
(12) 97.5 percent UCL calculated using the nonparametric Chebyshev method 
(13) 99 percent UCL calculated using the nonparametric Chebyshev method 
(14) 97.5 percent UCL calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL 
(15) 99 percent UCL calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL 
(16) 95 percent UCL calculated using the Gamma Adjusted KM method 

U.S. Environmental Protection Agency (EPA). 2002. "Calculating Exposure Point Concentrations at Hazardous Waste Sites" OSWER 9285.6-10. Office of Emergency and Remedial Response. Washington. DC. December 
Prepared by Singh. A. and A.K. Singh. EPA/600/R-07/041. October '' 

Page 1 of 1 
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TABLE 3.2: EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRA llON SUMMARY- ALL SOIL 
DES MOINES TCE SITE, DES MOINES, IOWA 

Number of High Maximum Ex osure Point Concentration 
Frequency of Censored Arithmetic 95 UCL Concentration 

Value Statistic Method d 

Notes: 

1.19E-05 1.92E-05 5.40E-05 1.92E-05 95 UCL 
15/34 1.35E-01 5.75E-01 3.30E+OO 5.75E-01 95 UCL 
1/34 7.40E-01 7.40E-01 Maximum 
5/34 8.42E-01 5.14E+OO G 2.40E+01 5.14E+OO 95 UCL 

All concentrations in milligrams per kilogram 
All soils are those soils between 0 and 10 feet below ground surface 
The maximum detected value was selected as the EPC unless the number of samples collected is<:: 10 and the number of detections is<:: 4. If these conditions are met the EPC is calculated in accordance with EPA 

guidance (2002. 2013) 
Not applicable 

CAS Chemical Abstract Service 
EPA U.S. Environmental Protection Agency 
EPC Exposure point concentration 
RAGS Risk Assessment Guidance for Superfund 

8 

95 UCL One-sided 95 percent upper confidence limit of the mean Following EPA (2002, 2013), this value may be estimated by either a 95. 97.5, or 99 percent UCLdepending on sample size. skewness. and degree of censorship 

References: 

Number of censored (non detect) results that exceeded the maximum detected concentration. These results are excluded from statistical calculations 
The arithmetic mean is based on the Kaplan-Meier (KM) mean for chemicals with non-detected values in the dataset 
Distribution codes as follows: N=NormaL G=Gamma, LN=Lognormal, and NP=Non-parametric 

All methods follow EPA (2002, 2013) 
Method (Statistic) Codes are defined as follows (some method codes may not be used in the table) 

(1) Maximum detected concentration 
(2) 95 percent UCL calculated using Student's t distribution 
(3) 95 percent UCL calculated using the approximate gamma method 
(4) 95 percent UCL calculated using the adjusted gamma method 
(5) 95 percent UCL calculated using the Hall's Bootstrap (or Bootstrap t) method 
(6} 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL 
(7) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL 
(8) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL 
(9) 95 percent UCL calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL 

~t-~_E.::~v~6~nt-'~g~~LPJ~~~~7J~o~-~g1~~~n~~~~\:uJ~~~in;;R1~~1Ul,aJ!it~a7~~g~~~vfrg~n~~~l~~;_nJb~1~g~5naJ ~~~~1g~~~~~i~ ~~t~~,m~~(':{.~~a~~~~itb~er~~~g~~.f Emergency and Remedial Response. Washington. DC December 

Prepared by Singh. A. and A.K. Singh. EPA/600/R-07/041. October 

Page 1 of 1 
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TABLE 3.3: EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY- SEDIMENT 
DES MOINES TCE SITE, DES MOINES, IOWA 

Sediment 

Number of High 
Frequency of Censored 

Exoosure Point Analvte Class CAS Number Chemical of Potential Concern Detection Results lal 
South Pond Pesticide 309-00-2 Aldrin 11/11 0 
South Pond Pesticide 5103-71-9 lpha-Chlordane 11/11 0 
South Pond Pesticide 60-57-1 Dieldrin 11/11 0 

South Pond Pesticide 12789-03-6 amma-Chlordane 11/11 0 

Notes: All concentrations in milligrams per kilogram. 

Maximum Exposure Point Concentration 
Arithmetic 95UCL Concentration 

Mean lbl Distribution lcl laualifierl Value Statistic Method ldl 
2.35E+OO 9.04E+OO G 1.50E+01 9.04E+OO 95UCL (4) 
6.95E-01 1.33E+OO G 2.20E+OO 1.33E+OO 95UCL (4) 
2.38E+OO 6.09E+OO G 9.50E+OO 6.09E+OO 95UCL (4) 

6.98E-01 1.51E+OO G 2.50E+OO 1.51E+OO 95UCL (4) 

The maximum detected value was selected as the EPC unless the number of samples collected is;, 10 and the number of detections is;, 4. If these conditions are met, the EPC is calculated in accordance with EPA 
guidance (2002, 2013). 

Not applicable 
CAS Chemical Abstract Service 
EPA 
EPC 
RAGS 
95 UCL 

a 
b 
c 
d 

(1) 
(2) 
(3) 
(4) 

U.S. Environmental Protection Agency 
Exposure point concentration 
Risk Assessment Guidance for Superfund 
One-sided 95 percent upper confidence limit of the mean. Following EPA (2002, 2013), this value may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship. 

Number of censored (nondetect) results that exceeded the maximum detected concentration. These results are excluded from statistical calculations. 
The arithmetic mean is based on the Kaplan-Meier (KM) mean for chemicals with non-detected values in the dataset. 
Distribution codes as follows: N=Normal, G=Gamma, LN=Lognormal, and NP=Non-parametric 
All methods follow EPA (2002, 2013). 

Method (Statistic) Codes are defined as follows (some method codes may not be used in the table): 
Maximum detected concentration 
95 percent UCL calculated using Student's t distribution 
95 percent UCL calculated using the approximate gamma method 
95 percent UCL calculated using the adjusted gamma method 

Page 1 of 3 
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References: 
U.S. Environmental Protection Agency (EPA). 2002. "Calculating Exposure Point Concentrations at Hazardous Waste Sites." OSWER 9285.6-10. Office of Emergency and Remedial Response. Washington, DC. December. 
Prepared by Singh, A. and A.K. Singh. EPA/600/R-07/041. October. · · 
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TABLE 3.4: EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY- SURFACE WATER 
DES MOINES TCE SITE, DES MOINES, IOWA 

Curent/Future 
Surface Water 
Surface Water 

~ 
Number of High Maximum Exposure Point Concentration 

Notes: 

CAS 
EPA 
EPC 
RAGS 

b 

d 

(1) 

References: 

Frequency of Censored Arithmetic 

Pesticide 5103-71-9 I ha-Chlordane 2/2 0 ·-

Pesticide 60-57-1 Dieldrin 2/2 0 --
p 1/2 0 --

All concentrations in micrograms per liter. 
The maximum detected value was selected as the EPC unless the number of samples collected is;:: 8 and the number of detections is;:: 3. 
If these conditions are met, the EPC is calculated in accordance with EPA guidance (2002, 2013). 
Not applicable 
Chemical Abstract Se!Vice 
U.S. Environmental Protection Agency 
Exposure point concentration 
Risk Assessment Guidance for Superfund 

95 UCL 

·-

--
--

Number of censored (nondetect) results that exceeded the maximum detected concentration. These results are excluded from statistical calculations. 
The arithmetic mean is based on the Kaplan-Meier (KM) mean for chemicals with non-detected values in the dataset. 
Distribution codes as follows: N=Normal, G=Gamma, LN=Lognormal, and NP=Non-parametric 
All methods follow EPA (2002, 2013). 
Method (Statistic) Codes are defined as follows (some method codes may not be used in the table): 
Maximum detected concentration 

Concentration .. 

·- 1.1 OE-01 1.10E-01 Maximum 

I-- 2.60E-01 2.60E-01 Maximum 
-- o on~_n? Q 

U.S. Environmental Protection Agency (EPA). 2002. "Calculating Exposure Point Conce~t,rations at Hazardous Waste Sites." OSWER 9285.6-10. Office of Emergency and Remedial Response. Washington, DC. December. 
Prepared by Singh, A. and A.K. Singh. EPA/600/R-07/041. October. 

Page 1 of 3 
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TABLE 3.5: EP RAGS PART D ABLE 3, EXP SURE POINT CON,ENTRATION ~UMMARY- GtOUNDWATE1 
DES MOINES T E SITE, DES MO NES, IOWA 

Groundwater 
Groundwater 
Groundwater 
t'Om••nrlw~t• 

Notes: 

CAS 
EPA 
RAGS 

Groundwater 

Number of High 
Chemical of Potential Frequency of Censored 

Concern 

voc 107-06-2 1 ,2-Dichloroethane 1114 2 
voc 540-59-0 1 ,2-Dichloroethvlene (total) 11114 0 
voc 79-01-6 richloroethene 8114 0 

voc 75-01-4 3114 2 

All concentrations in r icrograms per lite . 
The maximum detect d value was selec ed as the EPC consistent v.ith EPA guidance ( PA 2014). 
Not applicable 

I 

Chemical Abstract Se!vice 
U.S. Environmental P otection Agency 
Risk Assessment Gui ance for Superfu d 

Arithmetic 

.. 

.. 

--
--

I I II 

Maximum 
95 UCL Concentration 

-- -- 6.00E-01 
-- -- 7.10E+01 
-- -- 4.80E+02 

-- -- 3.40E+OO 

a Number of censored ( ondetect) results hat exceeded the maximurr detected concentr tion. These resul js are excluded fro statistical cal ulati ns. 
b The arithmetic mean i based on the Ka ian-Meier (KM) mean for ct- emicals with non-d tected values in t e dataset. 
c Distribution codes as ollows: N=Normal G=Gamma, LN=Lognormal, and NP=Non-par metric 
d All methods follow EPf- (2002, 2013). 

Method (Statistic) Co es are defined as allows (some method code may not be used i the table): 

1:~~=~~:,~:::::: ::::
00

~rem• "" Gm"""-'• ''-"" '""' eo~o~ooo ' o'~'" •• "" "~ '"' CoOru•ru 

Page 1 of 1 

E 

6.00E-01 Maximum 1 
7.10E+01 Maximum (1) 
4.80E+02 Maximum (1) 

3.40E+OO Maximum 11) 
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TABLE 3.6: EPA RAGS PART D ABLE 3, EXP pSURE POINT CONC~NTRATIO~ SUMMARY -INDOOR AIR (VAPOR INTRUSION) 
DES MOINES TC E SITE, DES MO NES, IOWA 

I I I 
pcenario Timeframe: Future 
~edium: Groundwater 

xoosure Medium: Indoor Air 

Exposure Point Concentration in Exposure Point 
Groundwater Concentration in Indoor Air 

Chemical of Potential 
Exoosure Point Analvte Class CAS Number Concern Value Units Statistic Value Units 

Indoor Air voc 107-06-2 1 ,2-Dichloroethane 6.00E-01 !Jg/L Maximum 1.39E-02 1Jg/m3 
Indoor Air voc 540-59-0 1 ,2-Dichloroethvlene (total) 7.10E+01 !Jg/L Maximum 6.15E+OO 1Jg/m3 
Indoor Air voc 79-01-6 lrrichloroethene 4.80E+02 !Jg/L Maximum 9.29E+01 1Jg/m3 

Indoor Air voc 75-01-4 ~invl Chloride 3.40E+OO uo/L Maximum 2.52E+OO uo/m3 

Notes: The maximum detecte d value was selec ed as the groundwater EPC consistent with EPA guidance ( PA 2014). 
rhe EPA's Vapor lntr sian Screening Le vel Calculator (EPA 2016)"' as used to calc late the indoor ir concentratior s based on the roundwater EPC 

with an average gro ~ndwater tempera ure of 51 degees Fahrenhei (1 0.6 degrees elsius) (USGS 1925). 
-- Not applicable 
!Jg/L Micrograms per liter 
1Jg/m3 Micrograms per cubic meter 
CAS Chemical Abstract Se [vice 
EPA U.S. Environmental P otection Agency 
RAGS Risk Assessment Gui ance for Superfur d 

References: 
U.S. Environmental P otection Agency (EP.l ). 2014. "Determi ing Groundwater Exposure Point Concentr< tions." OSWER Directive 9283. -42. February 
EPA. 2016-' Vapor lnt _usion Screen_ing Leve I (VISL) Calculate Version 3.5.1 (May 2016 R ~Ls). July 11 .. -· 
Water 

Supply Paper 520-F I 

s 
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I 

TABLE 3.7: EPJl RAGS PART D ABLE 3, EXPOSURE POINT CON~ENTRATION SUMMARr- TRENCH AIR 
DES MOINES TC E SITE, DES MO NES, IOWA 

I 
pcenario Timeframe: Future 
~edium: Groundwater 

xoosure Medium: Trench Air 

Exposure Point Concentration in Exposure Point 
Groundwater Concentration in Indoor Air 

Chemical of Potential 
Exoosure Point Analvte Class CAS Number Concern Value Units Statistic Value Units 

Indoor Air voc 107-06-2 1 ,2-Dichloroethane 6.00E-01 !Jg/L Maximum 4.58E+OO 1Jg/m3 
Indoor Air voc 540-59-0 1 ,2-Dichloroethvlene (total 7.10E+01 !Jg/L Maximum 5.66E+02 1Jg/m3 
Indoor Air voc 79-01-6 lrrichloroethene 4.80E+02 !Jg/L Maximum 3.31E+03 1Jg/m3 

Indoor Air voc 75-01-4 ~invl Chloride 3.40E+OO uo/L Maximum 3.42E+01 uo/m3 

Notes: The maximum detecte d value was selec ed as the groundwater EP consistent wit EPA guidance (EPA 2014). 

rhe Virginia Departm nt of Environ men ~I Quality's Trench Model VDEQ 2007) We s used to calcul ~te the air conce ntrations in a tr nch based on th 
groundwater EPCs with an average gr undwater temperature of 1 degees Fahre nheit (10.6 deg ~es Celsius) (U pGS 1925). 

-- Not applicable 
!Jg/L Micrograms per liter 
1Jg/m3 Micrograms per cubic meter 
CAS Chemical Abstract Se [vice 
EPA U.S. Environmental P otection Agency 
RAGS Risk Assessment Gui ance for Superfur d 

References: 
U.S. Environmental P otection Agency (EP.l ). 2014. "Determi ing Groundwater Exposur Point Concent ations." OSWE R Directive 928 .1-42. Februar 
EPA. 2016-' Vapor lnt _usion Screen_ing Leve I (VISL) Calculate Version 3.5.1 (May 2016 Sls). July 11. -· 
Water 

e 

Supply Paper 520-F 

ss than 15 feet 1 Virginia Department o Environmental Quali ~- 2007. Exposure -point concentrations (inh lation) for canst uction/utility wo kers in a trench Groundwater I eep. October 5. 
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TABLE 4.1.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
FUTURE CHILD RESIDENT- SOIL 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Soil Particulates/Vaoors 

Exposure Route 
Receptor 

Receptor Age 
Population 

Incidental Future Child 

Ingestion Resident Age 0-6 

Dermal Future Child 

Resident Age 0-6 

Inhalation Future Child 

Resident Age 0-6 

Exposure Point 

All Soil 

All Soil 

Outdoor Air 

Particulates 

and Vapors 

from Soil 

Parameter Code Parameter Definition 

EPCs Exposure Point Concentration -Soil 

RBA Relative Bioavailability Factor 

IRS ~oil Ingestion Rate 

Fl Fractional Intake 

EF Exposure Frequency 

ED Exposure Duration 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

EPCs Exposure Point Concentration -Soil 

ABSd Dermal Absorption Factor 

SA ~kin Surface Area 

AF ~oil-to-Skin Adherence Factor 

EF Exposure Frequency 

ED Exposure Duration 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

EPCs Exposure Point Concentration -Soil 

VF ~olatilization Factor 

PEF Particulate Emission Factor 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

CFt f:onversion Factor- Time (1/24) 

ATnc fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CD I)/Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 CDINc (mg/kg-day) = 
200 mg/day EPA, 2016 (1) EPCs x RBA x IRS x Fl x EF x ED x CFs 

1 unitless BPJ (2) BWx ATnc 

350 days/year EPA, 2016 (3) 

6 years EPA, 2016 (4) 

1.0E-06 kg/mg --

15 kg EPA, 2016 (5) 

2,190 days EPA, 1989,2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 CDINc (mg/kg-day) = 
2,373 cm 2 EPA, 2016 (7) EPCs x ABSd x SAx AF x EF x ED x CFs 

0.2 mg/cm2 EPA, 2016 (8) BWx ATnc 

350 days/year EPA, 2016 (3) 

6 years EPA, 2016 (4) 

1.0E-06 kg/mg --

15 kg EPA, 2016 (5) 

2,190 days EPA, 1989,2016 (6) 

chemical-specific mg/kg See Table 3 Series 

chemical-specific m3/kg See Table 5.3 CDENc (mg/m 3
) = 

3.11E+10 m3/kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

350 days/year EPA, 2016 (3) ATnc 

6 years EPA, 2016 (4) 

24 hours/day EPA, 2016 (10) 

0.042 day/hours --

2,190 days EPA, 1989,2016 (6) 
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Notes: Notes: 

(1) IRS: Default S::di) iili§8s®!rlcrateSo~ ~on rate for children. 

(2) Fl: Assumes "(BJ)%1oAmillrin~eslt001Y"'otiSililcitl!f1!stRireoccurs at the Site. 

(3) EF: Default e~l3~stire flleif!wjtle)(f)osmeidre~ncy for residents. 

(4) ED: Default e~f>)lstie Elerfatilltrefqlmllite Kiuliaticmltsfor child residents. 

(5) BW: Default c4£!1:JI&'0'dl~.child body weight. 

(6) ATnc: 365 da~1yMmc63jlfad~f)f"ffite)<c6i~ao@Dl;i~ef&;a:tarfiin•diEm$t!WH~fll!llla!siltedts~etlenrhmeelamii1!JE!~9emsi:liderB:gglll!gllm llflt}dent receptor only. 

(7) SA: Default s~iKi)sStreceflrel:i $krrcsildlcmefarESililoMteig:trtmlfavmgMI!fightad aalm!~Ebomtaa/i1.!B1dspffireaeael, lm'flE!s(efgs~amls~ll!tv(erab!ganarfelrflH!e(rlllliada tms te}'111iie:;)birth to< 6 years). 

(8) AF: Default s~B-,aASI<iiDaWultmtlet<Dasltlillr flit~ factor for children. 

(9) PEF: default lt'9£f!VI!iiltl:edlefal..iililletlfr!F, t-ll!beaflika..(f!ilitlrlm,t~amaei&).(Ciimatic Zone 5). 

(1 0) ET: Default e~ire filefalfittr!le~ilrl:iarrtstime for residents. 

BPJ BPJ Best Professional Judgment 

cm 2 cm 2 Square centimeter 

kg kg Kilogram 

kg/mg kg/mg Kilogram per milogram 

m3/kg m3/kg Cubic meter per kilogram 

mg/IJg mg/IJg Milligrams per microgram 

mg/cm2 mg/cm2 Milligrams per square centimeter 

mg/kg mg/kg Milligrams per kilogram 

mg/kg-day mg/kg-day Milligrams per kilogram per day 

Sources: Sources: 

U.S. Environ me ntell. S'rdile-elton rftl§etaltf'(fHM~or1·n~i(:IR~);et§Bl£ntlfilsldAsseS'em1SDjl@lftintmhc'fi cfll.rrti'lel ~erftlmila ill' blea1tlll E\il!l!Wrcmtil:mi-Madtbcli~B'II.r.llwqrf Ma'fiaalqP$o11iil.y.t./asffiamdf!SolinlgA/31SljeRiJslb!Mmer~6~);p5fiW&4ffiV\A!!R90Ef' ~rMlai.002a. December. 

EPA. 2016. "Re~l S~nl~giMBit1lmee~Ee'ltEMaJ,seAY~Iaitle.'brMiir}e a:tvautpsl:rb'~tgbttpmk'Wegioel!'lill-~isiii:Y'ga~t0e"lal-!sdl!;E!Jffiii~El!!Jkletal!:l!Hsts;;ge~@rti6-tables-may-2016 
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TABLE 4.1.2.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
FUTURE CHILD RESIDENT- GROUNDWATER 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Groundwater 

Exoosure Medium: Groundwater Vaoors 

Exposure Route 
Receptor 

Receptor Age 
Population 

Ingestion Future Child 

Resident Age 0-6 

Dermal Future Child 

Resident Age 0-6 

Inhalation Future Child 

Resident Age 0-6 

Exposure Point 

Groundwater 

Groundwater 

Indoor Air 

Vapors 

(Household Use) 

Parameter Code Parameter Definition 

EPCgw Exposure Point Concentration - Groundwater 

IRgw ~apwater Ingestion Rate 

Fl Fractional Intake 

EF Exposure Frequency 

ED Exposure Duration 

CFw f:onversion Factor- Water 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

EPCgw Exposure Point Concentration - Groundwater 

Kp Dermal Permeability Constant 

EF Exposure Frequency 

ED Exposure Duration 

SAgw ~kin Surface Area 

ETb Exposure Time - Bathing 

CFw f:onversion Factor- Water 

CFv f:onversion Factor- Volume 

FA Fraction Absorbed -Water 

Tevent Lag Time per Event 

B Ratio of Permeability Coefficient of a Compound through t 

f:orneum Relative to its Permeability Coefficient Across th 

~iable Epidermis 

DAevent fA.bsorbed Dose per Event 

t* ~ime to Reach Steady-State 

EV Event Frequency 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

EPCgw Exposure Point Concentration - Groundwater 

VFw ~olatilization Factor, Domestic Use 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

CFw f:onversion Factor- Water 

CFt f:onversion Factor- Time (1/24) 

ATnc fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE) 

medium-specific ug/L See Table 3 Series 

0.78 Llday EPA, 2016 (1) CDINc (mg/kg-day) = 

1 unitless BPJ (2) EPCgw x IRgw x Fl x EF x ED x CFw 

350 days/year EPA, 2016 (3) BWx ATnc 

6 years EPA, 2016 (4) 

1.0E-03 mg/ug --

15 kg EPA, 2016 (5) 

2,190 days EPA, 1989,2016 (6) 

medium-specific ug/L See Table 3 Series 

chemical-specific em/hour See Table 5.3 For Organics: 

350 days/year EPA, 2016 (3) COl (mg/kg-day) = 

6 years EPA, 2016 (4) EPCaw x FAx Ko x SAaw x EF xED x DAevent x EV x CFw x CF 

6,365 cm2 EPA, 2016 (7) BWx ATnc 

0.54 hour/event EPA, 2016 (8) 

1.0E-03 mg/ug -- If ETb <or= t*, then: 

1.0E-03 Llcm 3 -- DAevent = 2 X .,j (6 X Tevent X ETb)/TT 

chemical-specific unitless See Table 5.3 

chemical-specific hour/event See Table 5.3 If ETb > t*, then: 

chemical-specific unitless See Table 5.3 DAevent = ETb/(1 +B) + {2 x Tevent x ([1 +3B+3B2]/[1 +Bf)} 

-- -- --

-- -- --

site-specific mg/cm2-event --

chemical-specific hour See Table 5.3 

1 event/day EPA, 2016 (9) 

15 kg EPA, 2016 (5) 

2,190 days EPA, 1989,2016 (6) 

medium-specific ug/L See Table 3 Series 

0.5 Llm 3 EPA, 2016 (10) CDE (mg/m 3
) = 

350 days/year EPA, 2016 (3) EPCgw x VFw x EF x ED x ET x CFgw x CFt 

6 years EPA, 2016 (4) ATnc 

24 hour/day EPA, 2016 (11) 

1.0E-03 mg/ug --

0.042 day/hour --

2,190 days EPA, 1989,2016 (6) 
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EPCia f:hemical Concentration in Indoor Air medium-specific 

Inhalation Future Child Indoor Air 

Resident Age 0-6 Vapors 

(Vapor Intrusion) 

Notes: 

(1) IRgw: Default water ingestion rate for a child. 

(2) Fl: Assumes all water is consumed from the residence. 

(3) EF: Default exposure frequency for residents. 

(4) ED: Default exposure duration for child residents. 

(5) BW: Default body weight for a child. 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

CFa f:onversion Factor- Air 

CFt f:onversion Factor- Time (1/24) 

ATnc fA.veraging Time - Noncarcinogens 

(6) ATnc: 365 days/year x 6 year ED; note, carcinogenic effects for residents were evaluated using the more-sensitive aggregate resident receptor only. 

(7) SAgw: Default skin surface area for a child resident during bathing. 

(8) ETb: Default exposure time for child resident during bathing. 

(9) EV; Default event frequency for bathing. 

(1 0) VFw: Default volatilization factor for domestic use of groundwater. 

(11) ET: Default expsoure time for a resident. 

Not applicable 

em/hour Centimeter per hour 

cm2 Square centimeter 

kg Kilogram 

Llcm3 Liter per cubic centimeter 

Llday Liter per day 

L!m3 Liter per cubic meter 

mg/cm2-event Milligrams per square centimeter per event 

mg/ug Milligrams per microgram 

ug/L Micorgrams per liter 

ug/m3 Microgram per cubic meter 

Sources: 

350 

6 

24 

0.001 

0.042 

2,190 

ug/m3 See Table 3 Series 

days/year EPA, 2016 (3) CDE (mg/m 3
) = 

years EPA, 2016 (4) EPCia x EF x ED x ET x CFt x CFa 

hour/day EPA, 2016 (11) ATnc 

mg/ug --

day/hour --

days EPA, 1989,2016 (6) 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.2.1.RME 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
REASONABLE MAXIMUM EXPOSURE 
FUTURE AGGREGATE RESIDENT- SOIL 
DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Surface and Subsurface Soil ParticulatesNaoors 

Exposure Route 
Receptor 

Receptor Age Exposure Point Parameter Code 
Population 

EPCs 

Incidental Future Resident All Soil RBA 

Ingestion Resident Age 0 to 26 IRSadj 

IRSMadj 

Fl 

EF 

CFs 

ATe 

EPCs 

Dermal Future Resident All Soil ABSd 

Resident Age 0 to 26 DFSadj 

DFSMadj 

EF 

CFs 

ATe 

EPCs 

Inhalation Future Resident Outdoor Air VF 

Resident Age 0 to 26 Particulates PEF 

and Vapors EF 

from Soil ED 

EDMadj 

ET 

CFa 

CFt 

ATe 

Notes: 

Parameter Definition Value 

Exposure Point Concentration -Soil medium-specific 

Relative Bioavailability Factor chemical-specific 

fA.ge-Adjusted Soil Ingestion Rate 105 

Mutagenic IRSadj 477 

Fractional Intake 1 

Exposure Frequency 350 

f:onversion Factor- Soil 1.0E-06 

fA.veraging Time -Carcinogens 25,550 

Exposure Point Concentration -Soil medium-specific 

Dermal Absorption Factor chemical-specific 

fA.ge-Adjusted Dermal Contact Factor- Soil 330 

Mutagenic DFSadj 1391 

Exposure Frequency 350 

f:onversion Factor- Soil 1E-06 

fA.veraging Time -Carcinogens 25,550 

Exposure Point Concentration -Soil chemical-specific 

~olatilization Factor chemical-specific 

Particulate Emission Factor 3.11E+10 

Exposure Frequency 350 

Exposure Duration 26 

Mutagenic ED 72 

Exposure Time 24 

f:onversion Factor- Air 1E-03 

f:onversion Factor- Time (1/24) 0.042 

fA.veraging Time -Carcinogens 25,550 

(1) IRSadj: Consistent with the EPA (2016) RSL User's Guide, age-adjusted soil ingestion rates for aggregate residents were calculated as: 

Units Rationale/ Reference Chronic Daily Intake (CD I)/Chronic Daily Exposure (CDE) 

mg/kg See Table 3 Series 

unitless See Table 5.3 COle (mg/kg-day) = 

mg-year/kg-day EPA, 2016 (1) EPCs x RBA x IRS[M]adj x Fl x EF x CFs 

mg-year/kg-day EPA, 2016 (2) ATe 

unitless BPJ (3) 

days/year EPA, 2016 (4) 

kg/mg --

days EPA, 1989 and 2016 (5) 

mg/kg See Table 3 Series 

unitless See Table 5.3 COle (mg/kg-day) = 

mg-year/kg-day EPA, 2014 (6) EPCs x ABSd x DFS[M]adj x EF x CFs 

mg-year/kg-day EPA, 2016 (7) ATe 

days/year EPA, 2016 (4) 

kg/mg --

days EPA, 1989 and 2016 (5) 

mg/kg See Table 3 Series 

m3/kg See Table 5.3 CDEe (1Jg/m 3
) = 

m3/kg EPA, 2016 (8) EPCs x (1/PEF + 1NF) x EF x ED[Madj] x ET x CFt 

days/year EPA, 2016 (4) CFa x ATe 

years EPA, 2016 (9) 

years EPA, 2016 (10) 

hours/day EPA, 2016 (11) 

mg/IJg --

day/hour --

days EPA, 1989 and 2016 (5) 

IRSadj (mg-year/kg-day) = (EDo-2 (2 yr) x IRSchild (200 mg/day) I BWchild (15kg))+(ED2.o (4 yr) x IRSchild (200 mg/day) I BWchild (15kg)) + (ED6-16 (10 yr) x IRSadult (100 mg/day) I BWadult(80kg)) + (ED16-26 (10 yr) x IRSadult (100 mg/day) I BWadult (80kg)) 

Where: ED =Exposure Duration (years); IRS = Ingestion Rate of Soil (mg/day); BW =Body Weight (kg) 

(2) IRSMadj: Consistent with the EPA (2016) RSL User's Guide, age-adjusted soil ingestion rates for mutagens for aggregate residents were calculated as: 

IRSMadj (mg-year/kg-day) = (ED0-2 (2 yr) x IRSchild (200 mg/day) x ADAF0-2 (1 0)/ BWchild (15kg))+(ED2-6 (4 yr) x IRSchild (200 mg/day) x ADAF2-6 (3) I BWchild (15kg)) + (ED6-16 (10 yr) x IRSadult (100 mg/day) x ADAF6-16 (3) I BWadult (80kg)) + 

(ED16-26 (10 yr) x IRSadult (100 mg/day) x ADAF16-26 (1) I BWadult (80kg)) 

Where: ED =Exposure Duration (years); IRS = Ingestion Rate of Soil (mg/day); ADAF =Age-Dependent Adjustment Factor (unitless); BW = Body Weight (kg) 

(3) Fl: Assumes 100% of soil ingestion occurs at the Site. 
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(4) EF: Default e~p~SEil'e fDeiljllijtle)(rfosmeitle~ncy for residents. 

(5) AT c: Assu meS::SJ3A 11ayAs~esi3M>ai!CB;'S~ejidfe:lt.ree a l'iil6tj1Efilatitmirl'lea rbio~l:hr!it edife«tarfl:in~d~IWI!refi!Mia!sil:tedts5\4agEtlmtammtee9.ffiii1!JEN1Ehittbre€Slpisttive child receptor. 

(6) DFSadi: Consisl-@)1f>Ni!fud,EI?Ar(~11et)tll/611T'S:~i~~llst€41iide~ra~e€81dijla5l:Edlti!s"lfoal~tmtesifte"rlt§g-vegatEBteslatmtsawere calculated as: 

(EDo-2 (2 yr) x SA,6~~2.;2(IDya:Jn(J3Afl,li'ct:(ila,(1Y.J ~~m~S.\IW(OQ(~WOEE!l\11Jc(4 yt)5k9?Ptc6~~~Jn<'J3Afl,li'ct:(ila,(1Y.J ~~m~Flc:Bl/'{~il2 (rflf!l.{g)ft/(BW,~ad((t[E~~)~ -6~!klm~6.(31ffil5ya:Jn(~.,6t.~.Bcnnri'g/x:l1\.t)J..B~.Q,"ft (~gl))~ I BWadult (80kg)) + 

(ED16-26 (10 yr) ~e:rnlaiiBII (5~~5)~adAif~l:l)ll6~~~liiB(WOO"ul1imBml~))/ BWadult (80kg)) 

Where : ED = Ex pWIJeeeD ffllat~ It ~Jre$[8"j'l SA!.ratlillki r(}&alrfm)fESArea34<im~!Jiface S.OO<t~emi'(); Mle ~o iMcF-altm rP(d1r!!f/mn~ l!fa'tte rB(q!we'ilJIB\(\{!f) Body Weight (kg) 

(7) OF SMadj: Co(iS)sGfiSMI!tlfh~~~11.4~11Rtllle IEIWI;'$2Bdi~S~llst€41iide~ra~e€81dijla5l:Edltils"lfoalrnotB:~etui!tescfggraglit~EmSifte"rlt§g-vegatEBt61$1altmlsaw.ere calculated as: 

(EDo-2 (2 yr) x SA~~~2.;2(IDya:Jn<'J3Afl,li'ct:(ila,(1Y.J ~~m~fXc..::t.Qru2omgl'6ryn~W.IMdl,f\~~0EE!l\IIJc(4 yt)5k9?P!-~~~~Jn<'J3Afl,li'ct:(ila,(1Y.J ~~m~fXc..::t.QAJZ:m(JJ~m~W.Ii\;ldl.f\~)+/ BWchild (15kg)) + 

(ED6-16 (1 0 yr) x ~clll (5~~5)~-ta<AIRE(~.ffi'l~~~lldt41D.GY:IBR!1fu{B~111l'AAMJ!il6(&61{§))/-B~Ifilt4.6:0(<W)Yf)(:ES.4..Ml.6) (5~~5) ~.ta<AIRE(~.ffi'l~~rm~lillti(IDAF1~6r{lf) i<f61ll\YAd!i.116(B61{~))/ BWadult (80kg)) 

Where: ED = ExpWIJeeeDffllat~ li~Jre$[8"j'l SA!.ratlillki r(}&alrfm)fESArea34<im~!Jiface S.OO<t~emi'(); Mle~oiMcF-altmrP(d1r!!f/mn~ ~ ~eR!i3~pl!W:Mit=AAI~rR!mtbA(ljoittess)j BWte ta:oojtiW!si!JIB\(\{!f) Body Weight (kg) 

(8) PEF: default ~IVI!iiltl:edlefal..iilillel:H!lf, ~beaflika..(f!ilitlrlm,t~amasi&).(Ciimatic Zone 5). 

(9) ED: Default e~Sill.e EllerfatildtrefqJcrsistae:h.teation for residents. 

(1 0) EDMadj: To ~t(l911BHIU!BqljotEmtmbiJl.IU11!~!Bii:tiat5roi.ltagBali8tiellifeatsaga~de!!!IBtitenaadjge~rfiillte.IDt ~Jil~EDft"ffidS:Ja!Q.fl.liWi)lctM<EISl aqD!pti~as<ilttreJ;Iarfdl\la3esdlllloi~il~PI~i"'A<ftbe:!31Sl clqDipa~as<2ttreEE;D for ages 2 to 6, 

an ADAF of 3 is a~pl~i"'A<ftbe:EISlaq»pli§escfittre1EOcfod<i!J6AIBM 1:6,1aisd3~pl~i"'A<ftbe1BISl aqD!pti~aso16liDE'ilB f(itlel~s(<11&~~6>CHJ~tPP.\<ll)ES')ll-1 0*3)+(1 0*1 )=72]. 

(11) Default expo~di"$ firefadittr!le~ilrl:iarrtstime for residents. 

BPJ BPJ Best Professional Judgment 

cm2 cm2 Square centimeter 

kg kg Kilogram 

kg/mg kg/mg Kilogram per milogram 

mgliJg mgliJg Milligrams per microgram 

m3/kg m3/kg Cubic meter per kilogram 

mg/cm2 mg/cm2 Milligrams per square centimeter 

mg/kg mg/kg Milligrams per kilogram 

mg/kg-day mg/kg-day Milligrams per kilogram per day 

Sources: Sources: 

U.S. Environ me ntell. S'rdile-elton rftl§etaltf'(1'HM~or1·n~i(:IR~);et§Bl£ntlfilsk:IAssess~mSojl@lftintmhc'fi cfll.rrti'lel ~erftlodta ill' blea1tlll E\il!l!Wrcmtil:mi-Madtbcli~B'II.r.llwqrf Ma'fiaalqP$«>11iil.y.t./asffiamdfiSolinlgA/31SljeRiJslb!Mmer~6~);p5fiW&4mVIA!!R90Ef' ~rMlai.002a. December. 

EPA. 2016. "Re~l S~nl~giMBit1lmee~eeltEMaJ,seAY~Iaitle.'brMiir}e a:tvautpsl:rb'~tgbttpmk'Wegioel~C~ill-~isiii:Y'ga~t0e"lal-!sdl!;E!Jffiii~El!!Ji-detal!:liHsta;;ge~@"i6-tables-may-2016 
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TABLE 4.2.2.RME 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
REASONABLE MAXIMUM EXPOSURE 
FUTURE AGGREGATE RESIDENT- GROUNDWATER 
DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Groundwater 

Exoosure Medium: Groundwater Vaoors 

Exposure Route 
Receptor 

Receptor Age 
Population 

Ingestion Future Aggregate Resident 

Resident Age 0 to 26 

Dermal Future Aggregate Resident 

Resident Age 0 to 26 

Inhalation Future Aggregate Resident 

Resident Age 0 to 26 

Exposure Point 

Groundwater 

Groundwater 

Indoor Air 

Vapors 

(Household Use) 

Parameter Code Parameter Definition 

EPCgw Exposure Point Concentration - Groundwater 

IRGWadj Age-Adjusted Tapwater Ingestion Rate 

IRGWMadj Mutagenic IRGWadj 

Fl Fractional Intake 

EF Exposure Frequency 

CFw Conversion Factor- Water 

ATe Averaging Time -Carcinogens 

EPCgw Exposure Point Concentration - Groundwater 

Kp Dermal Permeability Constant 

DFGWadj Age-Adjusted Dermal Contact Factor- Groundwater 

DFGWMadj Mutagenic DFGWadj 

EF Exposure Frequency 

ETbadj Exposure Time-bath 

CFw Conversion Factor- Water 

CFv Conversion Factor- Volume 

FA Fraction Absorbed - Water 

Tevent Lag Time per Event 

B Ratio of Permeability Coefficient of a Compound through the 

Corneum Relative to its Permeability Coefficient Across the 

Viable Epidermis 

DAevent Absorbed Dose per Event 

t* ime to Reach Steady-State 

EV Event Frequency 

ATe Averaging Time -Carcinogens 

EPCgw Exposure Point Concentration - Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Mutagenic ED 

ET Exposure Time 

VFw Volatilization factor, Domestic Use 

CFt Conversion Factor- Time (1/24) 

ATe Averaging Time -Carcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CDI)/chronic Daily Exposure (CDE) 

medium-specific ug/L See Table 3 Series 

0.94 L-year/kg-day EPA, 2016 (1) COl (mg/kg-day) = 

2.9 L-year/kg-day EPA, 2016 (2) EPCgw x IRGWIM]adj x Fl x EF x CFw 

1 unitless BPJ (3) ATe 

350 days/year EPA, 2016 (4) 

1.0E-03 mg/ug --

25,550 days EPA, 1989 and 2016 (5) 

medium-specific ug/L See Table 3 Series For lnorganics: 

chemical-specific em/hour See Table 5.3 COl (mg/kg-day) = 

7,459 cm 2-year/kg EPA, 2016 (6) 

23,405 cm 2-year/kg EPA, 2016 (7) 

350 days/year EPA, 2016 (4) EPCgw x KR x DFGWIM]adj x EF x ETb x CFgw x CFv 

0.67 hour/event EPA, 2016 (8) AT 

1.0E-03 mg/ug -- For Organics: 

1.0E-03 Llcm 3 --

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 

chemical-specific hour/event See Table 5.3 DAevent x EV x EF x DFGWIM]adj 

chemical-specific unitless See Table 5.3 AT 

-- -- -- If ET <or= t*, then: 

-- -- -- pAevent = 2 x FAx Kp x EPCgw x CFv x CFgw x [sqrt (6 x Tevent x ETb/pi) 

site-specific mg/cm2-event EPA, 2004 If ET > t*, then: 

chemical-specific hour See Table 5.3 DAevent =FAx Kp x EPCgw x CFv x CFgw x [ETb/(1 +B)+ 2 x Tevent 

1 event/day EPA, 2004 X ({1 +38+382}/{1 +BmJ 

25,550 days EPA, 1989 and 2016 (5) 

See Table 3s ug/L See Table 3 Series 

350 days/year EPA, 2016 (4) CDE (1Jg/m 3
) = 

26 years EPA, 2016 (9) EPCgw x VFw x EF x ED[Madj] xETx CFt 

72 years EPA, 2016 (10) ATe 

24 hour/day EPA, 2016 (11) 

0.5 Llm 3 EPA, 2016 (12) 

0.042 day/hour --

25,550 days EPA, 1989 and 2016 (5) 
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EPCia Chemical Concentration in Indoor Air medium-specific ug/m3 See Table 3 Series 

Inhalation Future Resident Indoor Air EF Exposure Frequency 350 days/year EPA, 2016 (4) CDE (1Jg/m 3
) = 

Resident Age 0 to 26 Vapors ED Exposure Duration 26 years EPA, 2016 (2) EPCia x EF x ED[Madj] x ET x CFt 

(Vapor Intrusion) EDMadj Mutagenic ED 72 years EPA, 2016 (10) 

ET Exposure Time 24 hours/day EPA, 2016 (11) 

CFt Conversion Factor- Time (1/24) 0.042 day/hour --

ATe Averaging Time -Carcinogens 25,550 days EPA, 1989 and 2016 (5) 

Notes: 

(1) IRGWadj: Consistent with the EPA (2016) RSL User's Guide, an age-adjusted tapwater ingestion rate for aggregate residents calculated as: 

IRGWadj (L-year/kg-day) = (EDo-2 (2 yr) x IRSchild (0.78 Llday) I BWchild (15 kg))+(ED2.e (4 yr) x IRSchild (0.78 Llday) I BWchild (15 kg))+ (ED6-16 (1 0 yr) x IRSadult (2.5 Llday) I BWadult (80 kg))+ (ED16-26 (1 0 yr) x IRSadult (2.5 Llday) I BWadult (80 kg)) 

Where: ED =Exposure Duration (years); IRS = Ingestion Rate of Tap water (Liday); BW =Body Weight (kg) EPA (2016) recommended value for calculating age-adjusted rates. 

(2) IRGWMadj: Consistent with the EPA (2016) RSL User's Guide, an age-adjusted tapwater ingestion rate for mutagens for aggregate residents calculated as: 

ATe 

IRSMadj (mg-year/kg-day) = (EDo-2 (2 yr) x IRSchild (0. 78 Llday) x ADAFo-2 (1 0)/ BWchild (15 kg))+(ED2-6 (4 yr) x IRS child (0. 78 Llday) x ADAF2-6 (3) I BWchild (15 kg)) + (ED6-16 (1 0 yr) x IRSadult (2.5 Llday) x ADAF6-16 (3) I BWadult (80 kg)) + (ED16-26 (1 0 yr) x IRSadult (2.5 Llday) x ADAF16-26 (1) I BWadult (80 kg)) 

Where: ED =Exposure Duration (years); IRS= Ingestion Rate of Tap water (Liday); BW =Body Weight (kg) EPA (2016) recommended value for calculating age-adjusted rates; ADAF =Age-Dependent Adjustment Factor (unitless) 

(3) Fl: Assumes 100% of groundwater ingestion occurs at the Site. 

(4) EF: Default exposure frequency for residents. 

(5) ATe: Assumes 365 days per year over a 70-year lifetime. Note that non-carcinogenic effects for residents were evaluated using the more-sensitive child receptor. 

(6) DFGWadj: Consistent with the methodology presented in the EPA (2016) RSL User's Guide, the RME age-adjusted dermal contact rate for residents age 0 to 26 is calculated as: 

DFGWadj (cm2-hr-yr/kg-day) = ((ED0-2 (2 yrs) x SAchild (6,365 cm2) I BWchild (15 kg))+ (ED2-6 (4 yrs) x SAchild (6,365 cm2) I BWchild (15 kg))+ (ED6-16 (1 0 yrs) x SAadult (19,652 cm2) I BWadult (80 kg))+ (ED16-26 (10 yrs) x SAadult (19,652 cm2) I BWadult (80 kg)) 

Where: ED =Exposure Duration (years); SA= Skin Surface Area (cm2); BW =Body Weight (kg) 

(7) DFGWMadj: Consistent with the methodology presented in the EPA (2016) RSL User's Guide, the RME age-adjusted dermal contact rate for mutagens for residents age 0 to 26 is calculated as: 

DFGWMadj (cm 2-hr-yr/kg-day) = ((EDo-2 (2 yrs) x SAchild (6,365 cm2) x ADAFo-2 (1 0) I BWchild (15 kg))+ (ED2-6 (4 yrs) x SAchild (6,365 cm 2) x ADAF2.e (3) I BWchild (15 kg))+ (ED6-16 (1 0 yrs) x 

SAadult (19,652 cm 2) x ADAF6-16 (3) I BWadult (80 kg))+ (ED16-26 (10 yrs) x SAadult (19,652 cm2) x ADAF16-26 (1) I BWadult (80 kg) 

Where: ED =Exposure Duration (years); SA= Skin Surface Area (cm2); BW =Body Weight (kg); ADAF =Age-Dependent Adjustment Factor (unitless) 

(8) ETbadj: Consistent with the EPA (2016) RSL User's Guide, the RME age-adjusted exposure time for bathing for residents 0 to 26 years was calculated as: 

ETbadj (yr-hr/day) = (EDo-6 (6 yrs) x ETb-child (0.54 hr/day)) + (ED6-26 (20 yrs) x ETb-adult (0.71 hr))/26 

Where: ED =Exposure Duration (years); ETb =Exposure Time- Bathing (hr/day) 

(9) ED: Default exposure duration for residents. 

(1 0) EDMadj: To account for potential mutagenic effects via inhalation, age-dependent factors of 10, 3, 3, and 1 were applied to the EDs for ages 0-2, 2-6, 6-16, and 16-26 years, respectively. 

(11) ET: Default resident time. 

(12) VFw: Default volatilization value (Andel man constant [K]) for transfer of volatiles from groundwater to indoor air from domestic use. 

Not applicable 

em/hour Centimeter per hour 

cm2 Square centimeter 

kg Kilogram 

Llcm3 Liter per cubic centimeter 

Llday Liter per day 

L!m3 Liter per cubic meter 

mg/cm2-event Milligrams per square centimeter per event 

mg/ug Milligrams per microgram 

ug/L Micrograms per liter 

ug/m3 Microgram per cubic meter 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2004. "Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual (PartE, Supplemental Guidance for Dermal Risk Assessment)." Final. Office of Superfund Remediation and Technology Innovation. EPA/540/R/99/005. July. 
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TABLE 4.3.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

FUTURE INDUSTRIAUCOMMERCIAL WORKER 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Surface and Subsurface Soil Particulates/Vaoors 

Exposure Route 
Receptor 

Receptor Age Exposure Point 
Population 

Incidental Future Adult All Soil 

Ingestion On-Site 

Commercial/ 

Industrial 

Worker 

Dermal Future Adult All Soil 

On-Site 

Commercial/ 

Industrial 

Worker 

Inhalation Future Adult Outdoor Air 

On-Site Particulates 

Commercial/ and Vapors 

Industrial from Soil 

Worker 

Parameter Code Parameter Definition 

EPCs Exposure Point Concentration -Soil 

RBA Relative Bioavailability Factor 

IRS ~oil Ingestion Rate 

Fl Fractional Intake 

EF Exposure Frequency 

ED Exposure Duration 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

ABSd Dermal Absorption Factor 

SA ~kin Surface Area 

AF ~oil-to-Skin Adherence Factor 

EF Exposure Frequency 

ED Exposure Duration 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

VF ~olatilization Factor 

PEF Particulate Emission Factor 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

CFa f:onversion Factor- Air 

CFt f:onversion Factor- Time (1/24) 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CD I)/Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
50 mg/day EPA, 2016 (1) EPCs x RBA x IRS x Fl x EF x ED x CFs 

1 unitless BPJ (2) BWxAT 

250 days/year EPA, 2016 (3) 

25 years EPA, 2016 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (5) 

9,125 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
3,527 cm 2 EPA, 2016 (7) EPCs x ABSd x SAx AF x EF x ED x CFs 

0.12 mg/cm2 EPA, 2016 (8) BWxAT 

250 days/year EPA, 2016 (3) 

25 years EPA, 2016 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (5) 

9,125 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

chemical-specific mg/kg See Table 3 Series 

chemical-specific m3/kg See Table 5.3 CDEc (1Jg/m 3
) = 

3.11E+10 m3/kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

250 days/year EPA, 2016 (3) CFa x ATe 

25 years EPA, 2016 (4) 

8 hours/day EPA, 2016 (10) CDENc (mg/m 3
) = 

1.0E-03 mg/IJg -- EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

0.042 day/hours -- ATnc 

9,125 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: Notes: 

(1) IRS: Default S::di) iili§8s®!rla:attSo~ ingestiiWUrlimS'or indoor workers. 

(2) Fl: Assumes "{BJ)%1oASlsillrin~eslt001Y"'otiSililcitl!f15tRireoccurs at the Site. 

(3) EF: Default e~I'~SEire flleif!wjtle)(rfosi.rrectm~ey-S'or indoor workers. 

(4) ED: Default e~-jb)lstte Berfatilltrefqrosaree:Jtsration for workers. 

(5) BW: Default a(C!i.)ltEB>Wl)OefBglttadult body weight. 

(6) ATe: 365 day~&I"Tx:700feE!a~S;!jiem;x.tii'IOlye86fifetiiV"fli/yMmc2~E!afSl¥ear x 25 year ED. 

(7) SA: Default s~ill) sSJilaceflrel:i $krrwru!QaKJE area for workers. 

(8) AF: Default s~B-,at>SI<iiDaWulti!!OOet<Dasltlillr fll:thRrt!:to:IIr wotaefsr outdoor workers. 

(9) PEF: Default ~FR.!Bfi.JEDfefal..iiltlel:ffi!F, t-ll!beaflikcL(®ilrlm,t~amasi&).(Ciimatic Zone 5). 

(1 0) ET: Assume$1EIJ1<E.lf:~s 8 hour work day. 

BPJ BPJ Best Professional Judgment 

cm 2 cm 2 Square centimeter 

kg kg Kilogram 

kg/mg kg/mg Kilogram per milogram 

m3/kg m3/kg Cubic meter per kilogram 

mg/IJg mg/IJg Milligrams per microgram 

mg/cm2 mg/cm2 Milligrams per square centimeter 

mg/kg mg/kg Milligrams per kilogram 

mg/kg-day mg/kg-day Milligrams per kilogram per day 

Sources: Sources: 

U.S. Environ me ntell. S'rdile-elton rftl§etaltf'(fHM~or1·n~i(:IR~);et§Bl£ntlfilsldAsseS'sm1Sap@lftintmhc'fi cfll.rrti'lel ~erftlmila ill' blea1tlll E\il!l!Wrcmtil:mi-Madtbcli~B'II.r.llwqrf Ma'fiaalqP$«>11iil.y.t./asffiamdf!SolinlgA/31SljeRiJslb!Mmer~6~);p5fiW&4ffiV\A!!R90Ef' ~rMlai.002a. December. 

EPA. 2016. "Re~l S~nl~giMBit1lmee~Ee'ltEMaJ,seAY~Iaitle.'brMiir}e a:tvautpsl:rb'~tgbttpmk'Wegioel!'lill-~isiii:Y'ga~t0e"lal-!sdl!;E!Jffiii~El!!Jkletal!:l!Hsts;;ge~@rti6-tables-may-2016 
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TABLE 4.3.2.RME 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
REASONABLE MAXIMUM EXPOSURE 
FUTURE INDUSTRIAUCOMMERCIAL WORKER- GROUNDWATER 
DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Groundwater 

Exoosure Medium: Groundwater Vaoors 

Exposure Route 
Receptor 

Receptor Age 
Population 

Ingestion Future Adult 

On-Site 

Commercial/ 

Industrial 

Worker 

Inhalation Future Adult 

On-Site 

Commercial/ 

Industrial 

Worker 

Inhalation Future Adult 

On-Site 

Commercial/ 

Industrial 

Worker 

Notes: 

(1) IRgw: Default water ingestion rate for worker. 

Exposure Point 

Groundwater 

Indoor Air 

Vapors 

(Domestic Use) 

Indoor Air 

Vapors 

(Vapor Intrusion) 

(2) Fl: Assumes all the water ingested by the worker is from the site. 

(3) EF: Default exposure frequency for indoor workers. 

(4) ED: Default exposure duration for workers. 

(5) BW: Default adult body weight. 

Parameter Code 

EPCgw 

IRgw 

Fl 

EF 

ED 

CFgw 

BW 

ATnc 

ATe 

EPCgw 

VFw 

EF 

ED 

ET 

CFw 

CFt 

ATnc 

ATe 

EPCia 

EF 

ED 

ET 

CFa 

CFt 

ATnc 

ATe 

(6) ATe: 365 days/year x 70 year lifetime; ATnc: 365 days/year x 25 year ED. 

(7) ET: Assumes 8-hour work day 

Parameter Definition 

Exposure Point Concentration - Groundwater 

Groundwater Ingestion Rate 

Fractional Intake 

Exposure Frequency 

Exposure Duration 

f:onversion Factor- Groundwater 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration - Groundwater 

~olatilization Factor, Domestic Use 

Exposure Frequency 

Exposure Duration 

Exposure Time 

f:onversion Factor- Water 

f:onversion Factor- Time (1/24) 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

f:hemical Concentration in Indoor Air 

Exposure Frequency 

Exposure Duration 

Exposure Time 

f:onversion Factor- Air 

f:onversion Factor- Time (1/24) 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CD I)/Chronic Daily Exposure (CDE) 

medium-specific ug/L See Table 3 Series 

1.25 Llday EPA, 2016 (1) COl (mg/kg-day) = 
1 unitless BPJ (2) EPCgw x IRgw x Fl x EF x ED x CFgw 

250 days/year EPA 2016 (3) BWxAT 

25 years EPA, 2016 (4) 

1.0E-03 mg/ug --

80 kg EPA, 2016 (5) 

9,125 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific ug/L See Table 3 Series 

0.5 Llm 3 EPA, 2016 (10) CDE (mg/m 3
) = 

250 days/year EPA 2016 (3) EPCgw x VFw x EF x ED x ET x CFw x CFt 

25 years EPA, 2016 (4) ATnc 

8 hour/day EPA, 2016 (11) 

1.0E-03 mg/ug -- CDE (1Jg/m3
) = 

0.042 day/hour -- EPCgw x VFw x EF x ED x ET x CFt 

9,125 days EPA, 1989 and 2016 (6) ATe 

25,550 days EPA, 1989 and 2016 (6) 

Calculated ug/m3 See Table 3 Series CDEc (1Jg/m 3
) = 

250 days/year EPA 2016 (3) EPCia x EF x ED x ET x CFt 

25 years EPA, 2016 (4) ATe 

8 hours/day EPA, 2016 (7) 

1.0E-03 mg/IJg -- CDENc (mg/m 3
) = 

0.042 day/hours -- EPCia x EF x ED x ET x CFa x CFt 

9,125 days EPA, 1989 and 2016 (4) ATnc 

25,550 days EPA, 1989 and 2016 (4) 
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kg 

Llday 

mg/m3 

mg/ug 

Sources: 

Kilograms 

Liter per day 

Milligram per cubic meter 

milligram per microgram 

mg/ug 

ug/L 

ug/m3 

Milligrams per microgram 

Micrograms per liter 

Microgram per cubic meter 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.4.1.RME 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
REASONABLE MAXIMUM EXPOSURE 
FUTURE OUTDOOR WORKER - SOIL 
DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Subsurface Soil Particulates/Vaoors 

Exposure Route 
Receptor 

Receptor Age Exposure Point 
Population 

Incidental Future Adult All Soil 

Ingestion On-Site Outdoor 

Worker 

Dermal Future Adult All Soil 

On-Site Outdoor 

Worker 

Inhalation Future Adult Outdoor Air 

On-Site Outdoor Particulates 

Worker and Vapors 

from Soil 

Parameter Code Parameter Definition 

EPCs Exposure Point Concentration -Soil 

RBA Relative Bioavailability Factor 

IRS ~oil Ingestion Rate 

Fl Fractional Intake 

EF Exposure Frequency 

ED Exposure Duration 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

ABSd Dermal Absorption Factor 

SA ~kin Surface Area 

AF ~oil-to-Skin Adherence Factor 

EF Exposure Frequency 

ED Exposure Duration 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

VF ~olatilization Factor 

PEF Particulate Emission Factor 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

CFa f:onversion Factor- Air 

CFt f:onversion Factor- Time (1/24) 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CD I)/Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
100 mg/day EPA, 2016 (1) EPCs x RBA x IRS x Fl x EF x ED x CFs 

1 unitless BPJ (2) BWxAT 

225 days/year EPA, 2016 (3) 

25 years EPA, 2016 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (5) 

9,125 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
3,527 cm 2 EPA, 2014 (7) EPCs x ABSd x SAx AF x EF x ED x CFs 

0.12 mg/cm2 EPA, 2014 (8) BWxAT 

225 days/year EPA, 2016 (3) 

25 years EPA, 2016 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (5) 

9,125 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

chemical-specific mg/kg See Table 3 Series 

chemical-specific m3/kg See Table 5.3 

3.11E+10 m3/kg EPA, 2016 (9) CDEc (1Jg/m 3
) = 

225 days/year EPA, 2016 (3) EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

25 years EPA, 2016 (4) CFa x ATe 

8 hours/day EPA, 2016 (10) 

1.0E-03 mg/IJg -- CDENc (mg/m 3
) = 

0.042 day/hours -- EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

9,125 days EPA, 1989 and 2016 (6) ATnc 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: Notes: 

(1) IRS: Recomm~tl):lkRE'scRieicgeBtienatateS'oH tngeleti«JIIlVa!'tefer outdoor workers. 

(2) Fl: Assumes "(BJ)'fiiloAssillrin§&SitlliW"'otiSililcitl!f1!sfRireoccurs at the Site. 

(3) EF: These w~:e~~:relalssamedctrrsa~raseotmrdsiteb~d:lrwtimymnr~espcd(lwllidlrclffi~st~SilpEfffYe<liQ25 days per year. 

(4) ED: Default e~-jb)lstte Berfatillirefqrosaree:Jtsration for workers. 

(5) BW: Default ~fii)JIBMid)DefBgHtadult body weight. 

(6) ATe: 365 day~&I"TlC700feela~S;!jiem;x.tii'IOlye86fifeltiiV"fli/yMmc2~aafSl¥ear x 25 year ED. 

(7) SA: Default s~ill) sSflatleflrel:i $krrwru!QaCE area for workers. 

(8) AF: Default vc(f$A'<fl":~t vmdefer outdoor workers. 

(9) PEF: Default ~FR.!Bfi.JEDfefal..iiltlel:ffi!F, t-ll!beaflikcL(®ilrlm,t~amasi&).(Ciimatic Zone 5). 

(1 0) ET: Assume$1EIJ1<E.lf:~s 8 hour work day. 

BPJ BPJ Best Professional Judgment 

cm 2 cm 2 Square centimeter 

kg kg Kilogram 

kg/mg kg/mg Kilogram per milogram 

m3/kg m3/kg Cubic meter per kilogram 

mg/IJg mg/IJg Milligrams per microgram 

mg/cm2 mg/cm2 Milligrams per square centimeter 

mg/kg mg/kg Milligrams per kilogram 

mg/kg-day mg/kg-day Milligrams per kilogram per day 

Sources: Sources: 

U.S. Environ me ntell. S'rdile-elton rftl§etaltf'(fHM~or1·n~i(:IR~);et§Bl£ntlfilsldAssess~mSojl@lftintmhc'fi cfll.rrti'lel ~erftlmila ill' blea1tlll E\il!l!Wrcmtil:mi-Madtbcli~B'II.r.llwqrf Ma'fiaalqP$«>11iil.y.t./asffiamdf!SolinlgA/31SljeRiJslb!Mmer~6~);p5fiW&4ffiV\A!!R90Ef' ~rMlai.002a. December. 

EPA. 2016. "Re~l S~nl~giMBit1lmee~Ee'ltEMaJ,seAY~Iaitle.'brMiir}e a:tvautpsl:rb'~tgbttpmk'Wegioel!'lill-~isiii:Y'ga~t0e"lal-!sdl!;E!J''rnua!!Jkletal!:l!Hsts;;ge~@rti6-tables-may-2016 
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TABLE 4.5.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
FUTURE CONSTRUCTION/UTILITY WORKER -SOIL 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Subsurface Soil Particulates 

Exposure Route 
Receptor 

Receptor Age 
Population 

Incidental Current/Future Adult 

Ingestion On-Site 

Construction 

Worker 

Dermal Current/Future Adult 

On-Site 

Construction 

Worker 

Inhalation Current/Future Adult 

On-Site 

Construction 

Worker 

Exposure Point 

All Soil 

All Soil 

Outdoor Air 

Particulates 

and Vapors 

from Soil 

Parameter Code Parameter Definition 

EPCs Exposure Point Concentration -Soil 

RBA Relative Bioavailability Factor 

IRS Soil Ingestion Rate 

Fl Fractional Intake 

EF Exposure Frequency 

ED Exposure Duration 

CFs Conversion Factor- Soil 

BW Body Weight 

ATnc Averaging Time - Noncarcinogens 

ATe Averaging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

ABSd Dermal Absorption Factor 

SA Skin Surface Area 

AF Soil-to-Skin Adherence Factor 

EF Exposure Frequency 

ED Exposure Duration 

CFs Conversion Factor- Soil 

BW Body Weight 

ATnc Averaging Time - Noncarcinogens 

ATe Averaging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

VF Volatilization Factor 

PEF Particulate Emission Factor 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

CFa Conversion Factor- Air 

CFt Conversion Factor- Time (1/24) 

ATnc Averaging Time - Noncarcinogens 

ATe Averaging Time -Carcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 f:DI (mg/kg-day) = 
330 mg/day EPA, 2002 and 2016 (1) EPCs x RBA x IRS x Fl x EF x ED x CFs 

1 unitless BPJ (2) BWxAT 

130 days/year BPJ (3) 

1 year EPA, 2016 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (5) 

182 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 f:DI (mg/kg-day) = 
3,527 cm 2 EPA, 2014 (7) EPCs x ABSd x SAx AF x EF x ED x CFs 

0.3 mg/cm2 EPA, 2014 (8) BWxAT 

130 days/year BPJ (3) 

1 year EPA, 2016 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (5) 

182 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

chemical-specific mg/kg See Table 3 Series 

chemical-specific m3/kg See Table 5.3 

3.11E+10 m3/kg EPA, 2016 (9) f:DEc (1Jg/m 3
) = 

130 days/year BPJ (3) EPCs x (1/PEF + 1NF) x EF xED x ET x CFt 

1 year EPA, 2016 (4) CFa x ATe 

8 hours/day EPA, 2016 (10) 

1.0E-03 mg/IJg -- f:DENc (mg/m 3
) = 

0.042 day/hours -- EPCs x (1/PEF + 1NF) x EF xED x ET x CFt 

182 days EPA, 1989 and 2016 (6) ATnc 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: Notes: 

(1) IRS: Recomme{11qei:RSli!Regestilmmatle:ifsoi!cill1l§imlmiomaiffitl!!emmstruction workers. 

(2) Fl: Assumes 1 qczyoltilf S'a:i6imJestitoo6ta:lfrsai~itlrgeSUer.l occurs at the Site. 

(3) EF: Assumes 5(B~}Bijle1\Sl!Eie1ref!ill5a:ll!\)Si'pm"lwml6frualil216"fYI'ej!lctonstruction project. 

(4) ED: Recomme~4~cEe)q~ea~fex~artiwmtl!!emnstruction workers. 

(5) BW: Default ad(.5~ l:iO\IY: ~!adult body weight. 

(6) ATe: 365 days/~)31A<TCO~dlifJSi'l9""£fl'lrAJ7'/a~ ldfe~S'\~<Rfut:)OOii Ha¥s/year x 1 year ED. 

(7) SA: Default ski~7$u8ttcEDarfaalflllkimWI!T.$ce area for workers. 

(8) AF: Recommer(fl$~iiR!rllmitmescfadtsoilceuilaJEmtnretifmh\Jotl!!emnstruction workers. 

(9) PEF: Default Pr;g:j \1511Je: fDetaatldflfi;FNeldmsb"l)ailioolilipl'l1'lmreSJ9a (Climatic Zone 5). 

(1 0) ET: Assumes @I O~Lifwdl:lssiaves 8 hour work day. 

BPJ BPJ Best Professional Judgment 

cm 2 cm 2 Square centimeter 

kg kg Kilogram 

kg/mg kg/mg Kilogram per milogram 

m3/kg m3/kg Cubic meter per kilogram 

mg/IJg mg/IJg Milligrams per microgram 

mg/cm2 mg/cm2 Milligrams per square centimeter 

mg/kg mg/kg Milligrams per kilogram 

mg/kg-day mg/kg-day Milligrams per kilogram per day 

Sources: Sources: 

U.S. EnvironmentaLPS:J~otitrorkgen~ {Nii'ii!lptid§stge'tR~~~9:s~~iU Giliislal4asEfss~e!MIQluidartteldiuniSIJ~El1'1fllrmin "b'l!!laltlreBvaltlatimnllltll:raJW ~attJAt)on<MflmlaW~itlN)IiisGflilmlcHr5eli!Jie"WlysiEespdrEre~tgS\tllij~spli'I4S&4:IDSIMIIJQ2cERMMfiHbet9/002a. December. 

EPA. 20 16. "Reg i~S~~in'~a!Sfll&ls<erui$ L:eW)lJsAII!ailablero'h-Mll¥atAilrttpat1!eJmlflirJIB(jjolil.tt~egVama~aqgeeiTis~egmsas~gmmrig-tablfls-rs~~t!Bic-ta bles-may -20 16 
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TABLE 4.5.2.RME 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
REASONABLE MAXIMUM EXPOSURE 
FUTURE CONSTRUCTION/UTILITY WORKER- GROUNDWATER 
DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Groundwater 

Exoosure Medium: Groundwater 

Exposure Route 
Receptor 

Population 

Dermal Future 

On-Site 

Construction 

Worker 

Inhalation Future 

On-Site 

Construction 

Worker 

Receptor Age Exposure Point 

Adult Groundwater 

Adult Outdoor Air 

Vapors 

(Trench) 

Parameter Code 

EPCgw 

Kp 

SA 

EF 

ED 

ET 

EV 

CFw 

CFv 

FA 

t* 

Tevent 

B 

BW 

ATnc 

ATe 

CAtrench 

EF 

ED 

ET 

CFa 

CFt 

ATnc 

ATe 

Parameter Definition 

Exposure Point Concentration - Groundwater 

Dermal Permeability Constant 

~kin Surface Area 

Exposure Frequency 

Exposure Duration 

Exposure Time 

Events per day 

f:onversion Factor- Water 

f:onversion Factor- Volume 

Fraction Absorbed -Water 

~ime to Reach Steady-State 

Lag Time 

Ratio of permeability coefficient of a compound 

hrough the corneum relative to its permeability 

oefficient across the viable epidermis 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

f:hemical Concentration in Trench 

Exposure Frequency 

Exposure Duration 

Exposure Time 

f:onversion Factor- Air 

f:onversion Factor- Time (1/24) 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CD I)/Chronic Daily Exposure (CDE) 

medium-specific ug/L See Table 3 Series For lnorganics: 

chemical-specific em/hour See Table 5.3 COl (mg/kg-day) = 
2,275 cm 2 EPA 2011 (1) EPCsw x KR x SAx EF x ED[Madj] x ET x EV x CFw x CFv 

130 days/year BPJ (2) BWxAT 

1 years EPA, 2016 (3) For Organics: 

4 hours/event VDEQ, 2014 (4) COl (mg/kg-day) = 
1 events/day PBJ (5) EPCsw x FAx KR x SAx EF x ED[Madj] x DAevent x EV x CFw x CFv 

1.0E-03 mg/ug -- BWxAT 

1.0E-03 Llcm3 --

chemical-specific unitless See Table 5.3 If ET < or = t*, then: 

chemical-specific hours/event See Table 5.3 DAevent = 2 X .,j (6 X Tevent X ET)/TT 

chemical-specific hours/event See Table 5.3 

chemical-specific unitless See Table 5.3 If ET > t*, then: 

-- -- DAevent = ET/(1 +B) + {2 x Tevent x ([1 +3B+3B2]/[1 +Bf)} 

-- --

80 kg EPA, 2016 (6) 

182 days EPA, 1989 and 2016 (7) 

25,550 days EPA, 1989 and 2016 (7) 

Calculated ug/m3 See Table 3 Series 

130 days/year BPJ (2) CDEc (1Jg/m3) = 
1 years EPA, 2016 (3) CAtrench x EF x ET x ED x CFt 

4 hours/day VDEQ, 2014 (4) ATe 

1.0E-03 mg/ug -- CDEnc (mg/m3) = 
0.042 day/hours -- CAtrench x EF x ET x ED x CFt x CFa 

182 days EPA, 1989 and 2016 (7) ATnc 

25,550 days EPA, 1989 and 2016 (7) 
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Notes: 

(1) SA: Assumes construction workers are exposed to groudnwater to their hands and feet (EPA 2011 ). 

(2) EF: Assumes 5 days per week for a 26-week construction project. 

(3) ED: Recommended exposure duration for construction workers. 

(4) ET: Based on the Virginia Department of Environmental Protection (2014) trench exposure model. 

(5) EV: Assumes one occurrence per day. 

(6) BW: Default body weight for adults. 

(7) ATe: 365 days/year x 70 year lifetime; ATnc: 365 days/year x 1 year ED. 

Not applicable 

em/hour Centimeters per hour 

cm2 Centimeters squared 

kg Kilograms 

Llcm3 Liter per cubic meter 

mg/ug Milligrams per microgram 

ug/L Microgram per liter 

ug/m3 Microgram per cubic meter 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2004. "Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual (PartE, Supplemental Guidance for Dermal Risk Assessment)." Final. Office of Superfund Remediation and Technology Innovation. EPA/540/R/99/005. July. 

EPA. 2011. "Exposure Factors Handbook: 2011 Edition." Office of Research and Developmental. EPA/600/R-090/052F. September. Available on-line at: http://www.epa.gov/ncea/efh/pdfs/efh_complete_pdf 

EPA. 2014. "Regional Screening Level User's Guide." November. Available on-line at: http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm 

Virginia Department of Environmental Quality (VDEQ). 2014. "Voluntary Remediation Program Risk Assessment Guidance." On-line Address: http://www.deq.virginia.gov/Programs/LandProtectionRevitalization/RemediationProgramNoluntaryRemediationProgramNRPRiskAssessmentGuidance.aspx 
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TABLE 4.6.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

FUTURE CHILD RECREATIONAL USER - SOIL 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Soil Particulates/Vaoors 

Exposure Route 
Receptor 

Receptor Age 
Population 

Incidental Future Child 

Ingestion Recreational Age 0-6 

User 

Dermal Future Child 

Recreational Age 0-6 

User 

Inhalation Future Child 

Recreational Age 0-6 

User 

Exposure Point 

All Soil 

All Soil 

Outdoor Air 

Particulates 

and Vapors 

from Soil 

Parameter Code Parameter Definition 

EPCs Exposure Point Concentration -Soil 

RBA Relative Bioavailability Factor 

IRS ~oil Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

ABSd Dermal Absorption Factor 

SA ~kin Surface Area 

AF ~oil-to-Skin Adherence Factor 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

VF ~olatilization Factor 

PEF Particulate Emission Factor 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

ET Exposure Time 

CFt f:onversion Factor- Time (1/24) 

CFa f:onversion Factor- Air 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
200 mg/day EPA, 2016 (1) EPCs x RBA x IRS x ED[Madj] x EF x CFs 

134 days/year BPJ (2) BWxAT 

6 years EPA, 2016 (3) 

32 years EPA, 2016 (4) 

1.0E-06 kg/mg --

15 kg EPA, 2016 (5) 

2,190 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
2,373 cm 2 BPJ, EPA 2011 (7) EPCs x ABSd x SAx AF x EF x ED[Mad]j x CFs 

0.2 mg/cm2 EPA, 2016 (8) BWxAT 

134 days/year BPJ (2) 

6 years EPA, 2016 (3) 

32 years EPA, 2016 (4) 

1.0E-06 kg/mg --

15 kg EPA, 2016 (5) 

2,190 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

chemical-specific mg/kg Table 3 Series 

chemical-specific m3/kg See Table 5.3 CDENc (mg/m 3
) = 

3.11E+10 m3/kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

134 days/year BPJ (2) ATnc 

6 years EPA, 2016 (3) 

32 years EPA, 2016 (4) CDEc (1Jg/m 3
) = 

3 hours/day BPJ (10) EPCs x (1/PEF + 1/VF) x EF x ED[Madj] x ET x CFt 

0.042 day/hours -- CFa x ATe 

1.0E-03 mg/IJg --

2,190 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRS: Default soil ingestion rate for children. 
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a child recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from 

mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days). 

(3) ED: Default exposure duration for child 0 to 6 years old. 

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 10 is applied to the ED for ages 0 to 2, an ADAF of 3 is applied to the ED for ages 2 to 6 [(2x 1 0)+(4x3)=32]. 

(5) BW: Default child body weight. 

(6) ATnc: 365 days/year x 6 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Default value for children 0 to 6 years (EPA 2016). 

(8) AF: Default soil-to-skin adherence factor for children. 

(9) PEF: default PEF value for Lincoln, Nebraska (Climatic Zone 5). 

(1 0) ET: Assumed to be 3 hours per day based on professional judgment 

BPJ Best Professional Judgment 

1Jgfm3 Microgram per cubic meter 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 

Page 2 of 3 
ED_001521 C_00000018-0004 7 



Page 3 of 3 
ED_ 001521 C _ 00000018-00048 



TABLE 4.6.2.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
FUTURE CHILD RECREATIONAL USER- SURFACE WATER 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface Water 

Exoosure Medium: Water 

Exposure Route 
Receptor 

Population 

Incidental Future 

Ingestion Recreational 

User 

Dermal Future 

Recreational 

User 

Receptor Age Exposure Point 

Child Surface Water 

Age 0-6 

Child Surface Water 

Age 0-6 

Parameter Code 

EPCsw 

IRsw 

EF 

ED 

EDMadj 

CFw 

BW 

ATnc 

ATe 

EPCsw 

Kp 

SA 

EF 

ED 

EDMadj 

ET 

EV 

CFw 

CFv 

FA 

t* 

Tevent 

B 

BW 

ATnc 

ATe 

Parameter Definition 

Exposure Point Concentration -Surface Water 

~urface water incidental ingestion rate 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

f:onversion Factor- Water 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Surface Water 

Dermal Permeability Constant 

~kin Surface Area 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

Exposure Time 

Events per day 

f:onversion Factor- Water 

f:onversion Factor- Volume 

Fraction Absorbed -Water 

~ime to Reach Steady-State 

Lag Time 

Ratio of permeability coefficient of a compound 

hrough the corneum relative to its permeability 

oefficient across the viable epidermis 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific IJg/L See Table 3 Series 

0.0125 Llday BPJ (1) COl (mg/kg-day) = 
134 days/year BPJ (2) EPCsw x IRsw x ED[Madj] x EF x CFw 

6 years EPA, 2016 (3) BWxAT 

32 years EPA, 2016 (4) 

1.0E-03 mg/ug --

15 kg EPA, 2016 (5) 

2,190 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific IJg/L See Table 3 Series For lnorganics: 

chemical-specific em/hour See Table 5.3 COl (mg/kg-day) = 
1,353 cm 2 BPJ, EPA 2011 (7) EPCsw x KR x SAx EF x ED[Madj] x ET x EV x CFw x CFv 

134 days/year BPJ (2) BWxAT 

6 years EPA, 2016 (3) For Organics: 

32 years EPA, 2016 (4) COl (mg/kg-day) = 
3 hours/event PBJ (8) EPCsw x FAx KR x SAx EF x ED[Madj] x DAevent x EV x CFw x CFv 

1 events/day PBJ (9) BWxAT 

1.0E-03 mg/IJg --

1.0E-03 Llcm3 -- If ET < or = t*, then: 

chemical-specific unitless See Table 5.3 DAevent = 2 X .,j (6 X Tevent X ET)/TT 

chemical-specific hours/event See Table 5.3 

chemical-specific hours/event See Table 5.3 If ET > t*, then: 

chemical-specific unitless See Table 5.3 DAevent = ET/(1 +B) + {2 x Tevent x ([1 +3B+3B2]/[1 +Bf)} 

-- --

-- --

15 kg EPA, 2016 (5) 

2,190 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRsw: Assumes an incidental ingestion rate of 0.05 L!day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L!day x 0.25). 
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a child recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from 

mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days). 

(3) ED: Default exposure duration for child 0 to 6 years old. 

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 10 is applied to the ED for ages 0 to 2, an ADAF of 3 is applied to the ED for ages 2 to 6 [(2x 1 0)+(4x3)=32]. 

(5) BW: Default child body weight. 

(6) ATnc: 365 days/year x 6 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Skin surface area of 1,353 cm 2 represents the average surface area of hands, feet, and lower legs for children 0 to 6 years (EPA 2011 ). 

(8) ET: Assumed to be 3 hours per day based on professional judgment. 

(9) EV: Assumed 1 event occurs per day. 

em/hour Centimeter per hour 

cm 2 Square centimeter 

kg Kilogram 

Llcm3 Liter per cubic centimeter 

Llday Liter per day 

mg/!Jg Milligrams per microgram 

!Jg/L Micrograms per liter 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.6.3.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

FUTURE CHILD RECREATIONAL USER - SEDIMENT 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Sediment 

Exoosure Medium: Sediment 

Exposure Route 
Receptor 

Population 

Ingestion Future 

Recreational 

User 

Dermal Future 

Recreational 

User 

Receptor Age Exposure Point 

Child Sediment 

Age 0-6 

Child Sediment 

Age 0-6 

Parameter Code Parameter Definition 

EPCsed Exposure Point Concentration -Sediment 

RBA Relative Bioavailability Factor 

IRsed ~ediment Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

BW Body Weight 

CFs f:onversion Factor- Sediment 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Sediment 

ABSd Dermal Absorption Factor 

SAsed ~kin Surface Area 

AF ~oil-to-Skin Adherence Factor 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

CFs f:onversion Factor- Sediment 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
200 mg/day EPA, 2016 (1) EPCsed x RBA x IRsed x ED[Madj] x EF x CFs 

134 days/year BPJ (2) BWxAT 

6 years EPA, 2016 (3) 

32 years EPA, 2016 (4) 

15 kg EPA, 2016 (5) 

1.0E-06 kg/mg --

2,190 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
723 cm 2 BPJ, EPA 2011 (7) EPCs x ABSd x SAx AF x EF x ED[Mad]j x CFs 

0.3 mg/cm2 EPA, 2016 (8) BWxAT 

134 days/year BPJ (2) 

6 years EPA, 2016 (3) 

32 years EPA, 2016 (4) 

1.0E-06 kg/mg --

15 kg EPA, 2016 (5) 

2,190 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRS: Default soil ingestion rate for children. 
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a child recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from 

mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days). 

(3) ED: Default exposure duration for child 0 to 6 years old. 

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 10 is applied to the ED for ages 0 to 2, an ADAF of 3 is applied to the ED for ages 2 to 6 [(2x 1 0)+(4x3)=32]. 

(5) BW: Default child body weight. 

(6) ATnc: 365 days/year x 6 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Skin surface area of 723 cm2 represents the average surface area of hands and feet for children 0 to 6 years (EPA 2011 ). 

(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004). 

BPJ Best Professional Judgment 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2004. RAGS, Volume I- Human Health Evaluation Manual (PartE, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 

Page 2 of 2 
ED_ 001521 C _ 00000018-00053 



Page 3 of 2 
ED_ 001521 C _ 00000018-00054 



TABLE 4.7.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
FUTURE ADOLESCENT RECREATIONAL USER -SOIL 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Soil Particulates/Vaoors 

Exposure Route 
Receptor 

Receptor Age Exposure Point Parameter Code 
Population 

EPCs 

Incidental Future Adolescent All Soil RBA 

Ingestion Recreational Age 6-16 IRS 

User EF 

ED 

EDMadj 

BW 

CFs 

ATnc 

ATe 

EPCs 

Dermal Future Adolescent All Soil ABSd 

Recreational Age 6-16 SA 

User AF 

EF 

ED 

EDMadj 

CFs 

BW 

ATnc 

ATe 

EPCs 

Inhalation Future Adolescent Outdoor Air VF 

Recreational Age 6-16 Particulates PEF 

User and Vapors EF 

from Soil ED 

EDMadj 

ET 

CFt 

CFa 

ATnc 

ATe 

Parameter Definition 

Exposure Point Concentration -Soil 

Relative Bioavailability Factor 

~oil Ingestion Rate 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

Body Weight 

f:onversion Factor- Soil 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Soil 

Dermal Absorption Factor 

~kin Surface Area 

~oil-to-Skin Adherence Factor 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

f:onversion Factor- Soil 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Soil 

~olatilization Factor 

Particulate Emission Factor 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

Exposure Time 

f:onversion Factor- Time (1/24) 

f:onversion Factor- Air 

fA.veraging Time - Noncarcinogens 

fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
100 mg/day EPA, 2016 (1) EPCs x RBA x IRS x ED[Madj] x EF x CFs 

134 days/year BPJ (2) BWxAT 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) 

45 kg EPA, 2014 (5) 

1.0E-06 kg/mg --

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
4,520 cm 2 EPA, 2004 and 2011 (7) EPCs x ABSd x SAx AF x EF x ED[Mad]j x CFs 

0.07 mg/cm2 EPA, 2016 (8) BWxAT 

134 days/year BPJ (2) 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) 

1.0E-06 kg/mg --

45 kg EPA, 2014 (5) 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

chemical-specific mg/kg Table 3 Series 

chemical-specific m3/kg See Table 5.3 CDENc (mg/m 3
) = 

3.11E+10 m3/kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

134 days/year BPJ (2) ATnc 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) CDEc (1Jg/m3) = 
3 hours/day BPJ (10) EPCs x (1/PEF + 1/VF) x EF x ED[Madj] x ET x CFt 

0.042 day/hours -- CFa x ATe 

1.0E-03 mg/IJg --

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRS: Default soil ingestion rate for adults. 
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from 

mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days). 

(3) ED: Exposure duration for child 7 to 16 years old. 

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 7 to 16 [(3x1 0)=30]. 

(5) BW: Adolescent body weight. 

(6) ATnc: 365 days/year x 10 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Skin surface area of 4,520 cm 2 is the resident skin area for age segment 6-16 (EPA 2011 ). 

(8) AF: Default soil-to-skin adherence factor for adults. 

(9) PEF: default PEF value for Lincoln, Nebraska (Climatic Zone 5). 

(1 0) ET: Assumed to be 3 hours per day based on professional judgment 

BPJ Best Professional Judgment 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.7.2.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
FUTURE ADOLESCENT RECREATIONAL USER -SURFACE WATER 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface Water 

Exoosure Medium: Water 

Exposure Route 
Receptor 

Population 

Incidental Future 

Ingestion Recreational 

User 

Dermal Future 

Recreational 

User 

Receptor Age Exposure Point 

Adolescent Surface Water 

Age 6-16 

Adolescent Surface Water 

Age 6-16 

Parameter Code Parameter Definition 

EPCsw Exposure Point Concentration -Surface Water 

IRsw ~urface water incidental ingestion rate 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

BW Body Weight 

CFw f:onversion Factor- Water 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCsw Exposure Point Concentration -Surface Water 

Kp Dermal Permeability Constant 

SA ~kin Surface Area 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

ET Exposure Time 

EV Events per day 

CFw f:onversion Factor- Water 

CFv f:onversion Factor- Volume 

FA Fraction Absorbed -Water 

t* ~ime to Reach Steady-State 

Tevent Lag Time 

B Ratio of permeability coefficient of a compound 

hrough the corneum relative to its permeability 

oefficient across the viable epidermis 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific ug/L See Table 3 Series 

0.0125 Llday BPJ (1) COl (mg/kg-day) = 
134 days/year BPJ (2) EPCs x IRsw x ED[Madil x EF x CFw 

10 years EPA, 2016 (3) BWxAT 

30 years EPA, 2016 (4) 

45 kg EPA, 2014 (5) 

1.0E-03 mg/ug --

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific ug/L See Table 3 Series For lnorganics: 

chemical-specific em/hour See Table 5.3 COl (mg/kg-day) = 
3,093 cm 2 BPJ, EPA 2011 (7) EPCsw x KR x SAx EF x ED[Madj] x ET x EV x CFw x CFv 

134 days/year BPJ (2) BWxAT 

10 years EPA, 2016 (3) For Organics: 

30 years EPA, 2016 (4) COl (mg/kg-day) = 
3 hours/event PBJ (8) EPCsw x FAx KR x SAx EF x ED[Madj] x DAevent x EV x CFw x CFv 

1 events/day PBJ (9) BWxAT 

1.0E-03 mg/ug --

1.0E-03 Llcm3 -- If ET < or = t*, then: 

chemical-specific unitless See Table 5.3 DAevent = 2 X .,j (6 X Tevent X ET)/TT 

chemical-specific hours/event See Table 5.3 

chemical-specific hours/event See Table 5.3 If ET > t*, then: 

chemical-specific unitless See Table 5.3 DAevent = ET/(1 +B) + {2 x Tevent x ([1 +3B+3B2]/[1 +Bf)} 

-- --

-- --

45 kg EPA, 2014 (5) 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRsw: Assumes an incidental ingestion rate of 0.05 L!day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L!day x 0.25) 
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a child recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from 

mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days). 

(3) ED: Exposure duration for child 7 to 16 years old. 

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 7 to 16 [(3x1 0)=30]. 

(5) BW: Default child body weight. 

(6) ATnc: 365 days/year x 10 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Skin surface area of 3,093 cm 2 represents the average surface area of hands, feet, and lower legs for children 7 to 16 years (EPA 2011 ). 

(8) ET: Assumed to be 3 hours per day based on professional judgment 

(9) EV: Assumed 1 event occurs per day. 

em/hour Centimeter per hour 

cm 2 Square centimeter 

kg Kilogram 

Llcm3 Liter per cubic centimeter 

Llday Liter per day 

mg/!Jg Milligrams per microgram 

!Jg/L Micrograms per liter 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.7.3.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

FUTURE ADOLESCENT RECREATIONAL USER -SEDIMENT 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Sediment 

Exoosure Medium: Sediment ParticulatesNaoors 

Exposure Route 
Receptor 

Receptor Age 
Population 

Incidental Future Adolescent 

Ingestion Recreational Age 6-16 

User 

Dermal Future Adolescent 

Recreational Age 6-16 

User 

Exposure Point Parameter Code 

EPCsed 

Sediment RBA 

IRsed 

EF 

ED 

EDMadj 

BW 

CFs 

ATnc 

ATe 

EPCs 

Sediment ABSd 

SA 

AF 

EF 

ED 

EDMadj 

CFs 

BW 

ATnc 

ATe 

Parameter Definition 

Exposure Point Concentration -Sediment 

Relative Bioavailability Factor 

~ediment Ingestion Rate 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

Body Weight 

f:onversion Factor- Sediment 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Soil 

Dermal Absorption Factor 

~kin Surface Area 

~oil-to-Skin Adherence Factor 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

f:onversion Factor- Sediment 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
100 mg/day EPA, 2016 (1) EPCsed x RBA x IRsed x ED[Madj] x EF x CFs 

134 days/year BPJ (2) BWxAT 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) 

45 kg EPA, 2014 (5) 

1.0E-06 kg/mg --

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
1,505 cm 2 EPA 2011 (7) EPCs x ABSd x SAx AF x EF x ED[Mad]j x CFs 

0.3 mg/cm2 EPA, 2016 (8) BWxAT 

134 days/year BPJ (2) 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) 

1.0E-06 kg/mg --

45 kg EPA, 2014 (5) 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRS: Default soil ingestion rate for adults. 
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from 

mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days). 

(3) ED: Exposure duration for child 7 to 16 years old. 

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 7 to 16 [(3x1 0)=30]. 

(5) BW: Adolescent body weight. 

(6) ATnc: 365 days/year x 10 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Skin surface area of 1,505 cm 2 represents the average surface area of hands and feet for children 6 to 16 years (EPA 2011 ). 

(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004). 

BPJ Best Professional Judgment 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2004. RAGS, Volume I- Human Health Evaluation Manual (PartE, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.8.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

FUTURE ADULT RECREATIONAL USER - SOIL 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Soil Particulates/Vaoors 

Exposure Route 
Receptor 

Receptor Age 
Population 

Incidental Future Adult 

Ingestion Recreational > 16 years 

User 

Dermal Future Adult 

Recreational > 16 years 

User 

Inhalation Future Adult 

Recreational > 16 years 

User 

Exposure Point 

All Soil 

All Soil 

Outdoor Air 

Particulates 

and Vapors 

from Soil 

Parameter Code Parameter Definition 

EPCs Exposure Point Concentration -Soil 

RBA Relative Bioavailability Factor 

IRS ~oil Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

CFs f:onversion Factor- Soil 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

ABSd Dermal Absorption Factor 

SA ~kin Surface Area 

AF ~oil-to-Skin Adherence Factor 

EF Exposure Frequency 

ED Exposure Duration 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

VF ~olatilization Factor 

PEF Particulate Emission Factor 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

CFt f:onversion Factor- Time (1/24) 

CFa f:onversion Factor- Air 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
100 mg/day EPA, 2016 (1) EPCs x RBA x IRS x ED x EF x CFs 

74 days/year BPJ (2) BWxAT 

20 years EPA, 2016 (3) 

80 kg EPA, 2016 (4) 

1.0E-06 kg/mg --

7,300 days EPA, 1989 and 2016 (5) 

25,550 days EPA, 1989 and 2016 (5) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
6,032 cm 2 EPA, 2016 (6) EPCs x ABSd x SAx AF x EF x ED x CFs 

0.07 mg/cm2 EPA, 2016 (7) BWxAT 

74 days/year BPJ (2) 

20 years EPA, 2016 (3) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (4) 

7,300 days EPA, 1989 and 2016 (5) 

25,550 days EPA, 1989 and 2016 (5) 

chemical-specific mg/kg Table 3 Series 

chemical-specific m3/kg See Table 5.3 CDENc (mg/m 3
) = 

3.11E+10 m3/kg EPA, 2016 (8) EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

74 days/year BPJ (2) ATnc 

20 years EPA, 2016 (3) 

3 hours/day BPJ (9) CDEc (1Jg/m3) = 
0.042 day/hours -- EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

1.0E-03 mg/IJg -- CFa x ATe 

7,300 days EPA, 1989 and 2016 (5) 

25,550 days EPA, 1989 and 2016 (5) 
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Notes: 

(1) IRS: Default soil ingestion rate for adults. 

(2) EF: The adult recreational user is assumed to visit the Site 1 day/week for 7 months (30 weeks) from mid-October to mid-May (30 total days), and 2 days/week for 5 months (22 weeks) from mid-May through mid-October (44 total days). 

(3) ED: Default exposure duration for adult residents. 

(4) BW: Default adult body weight. 

(5) ATnc: 365 days/year x 20 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(6) SA: Skin surface area of 6,032 cm 2 is the default value for the adult resident/recreator surface area soil. 

(7) AF: Default soil-to-skin adherence factor for adults. 

(8) PEF: default PEF value for Lincoln, Nebraska (Climatic Zone 5). 

(9) ET: Assumed to be 3 hours per day based on professional judgment 

BPJ Best Professional Judgment 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.8.2.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
FUTURE ADULT RECREATIONAL USER- SURFACE WATER 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Surface Water 

Exoosure Medium: Water 

Exposure Route 
Receptor 

Population 

Incidental Future 

Ingestion Recreational 

User 

Dermal Future 

Recreational 

User 

Receptor Age 

Adult 

> 16 years 

Adult 

> 16 years 

Exposure Point Parameter Code 

EPCsw 

Surface Water IRsw 

EF 

ED 

BW 

CFw 

ATnc 

ATe 

EPCsw 

Surface Water Kp 

SA 

EF 

ED 

ET 

EV 

CFw 

CFv 

FA 

t* 

Tevent 

B 

BW 

ATnc 

ATe 

Parameter Definition 

Exposure Point Concentration -Surface Water 

~urface water incidental ingestion rate 

Exposure Frequency 

Exposure Duration 

Body Weight 

f:onversion Factor- Water 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Surface Water 

Dermal Permeability Constant 

~kin Surface Area 

Exposure Frequency 

Exposure Duration 

Exposure Time 

Events per day 

f:onversion Factor- Water 

f:onversion Factor- Volume 

Fraction Absorbed -Water 

~ime to Reach Steady-State 

Lag Time 

Ratio of permeability coefficient of a compound 

hrough the corneum relative to its permeability 

oefficient across the viable epidermis 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific ug/L See Table 3 Series 

0.0125 Llday BPJ (1) COl (mg/kg-day) = 
74 days/year BPJ (2) EPCs x IRsw[Madil xED x EF x CFw 

20 years EPA, 2016 (3) BWxAT 

80 kg EPA, 2016 (5) 

1.0E-03 mg/ug --

7,300 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific ug/L See Table 3 Series For lnorganics: 

chemical-specific em/hour See Table 5.3 COl (mg/kg-day) = 
4,835 cm 2 EPA 2011 (7) EPCsw x KR x SAx EF x ED[Madj] x ET x EV x CFw x CFv 

74 days/year BPJ (2) BWxAT 

20 years EPA, 2016 (3) For Organics: 

3 hours/event PBJ (8) COl (mg/kg-day) = 
1 events/day PBJ (9) EPCsw x FAx KR x SAx EF x ED[Madj] x DAevent x EV x CFw x CFv 

1.0E-03 mg/ug -- BWxAT 

1.0E-03 Llcm3 --

chemical-specific unitless See Table 5.3 If ET < or = t*, then: 

chemical-specific hours/event See Table 5.3 DAevent = 2 X .,j (6 X Tevent X ET)/TT 

chemical-specific hours/event See Table 5.3 

chemical-specific unitless See Table 5.3 If ET > t*, then: 

-- -- DAevent = ET/(1 +B) + {2 x Tevent x ([1 +3B+3B2]/[1 +Bf)} 

-- --

80 kg EPA, 2016 (5) 

7,300 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRsw: Assumes an incidental ingestion rate of 0.05 L!day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L!day x 0.25) 

(2) EF: The adult recreational user is assumed to visit the Site 1 day/week for 7 months (30 weeks) from mid-October to mid-May (30 total days), and 2 days/week for 5 months (22 weeks) from mid-May through mid-October (44 total days). 

(3) ED: Default exposure duration for child 0 to 6 years old. 

(4) BW: Default adult body weight. 

(5) ATnc: 365 days/year x 20 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Skin surface area of 4,835 cm 2 represents the average surface area of hands, feet, and lower legs of adults (EPA 2011 ). 

(8) ET: Assumed to be 3 hours per day based on professional judgment 

(9) EV: Assumed 1 event occurs per day. 

Sources: 

Microgram per cubic meter 

milligrams per microgram 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.8.3.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

FUTURE ADULT RECREATIONAL USER - SEDIMENT 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Future 

~edium: Sediment 

Exoosure Medium: Sediment ParticulatesNaoors 

Exposure Route 
Receptor 

Receptor Age 
Population 

Incidental Future Adult 

Ingestion Recreational > 16 years 

User 

Dermal Future Adult 

Recreational > 16 years 

User 

Exposure Point 

Sediment 

Sediment 

Parameter Code Parameter Definition 

EPCsed Exposure Point Concentration -Sediment 

RBA Relative Bioavailability Factor 

lrsed ~ediment Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

CFs f:onversion Factor- Sediment 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCsed Exposure Point Concentration -Sediment 

ABSd Dermal Absorption Factor 

SA ~kin Surface Area 

AF ~oil-to-Skin Adherence Factor 

EF Exposure Frequency 

ED Exposure Duration 

CFs f:onversion Factor- Sediment 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
100 mg/day EPA, 2016 (1) EPCsed x RBA x IRsed xED x EF x CFs 

74 days/year BPJ (2) BWxAT 

20 years EPA, 2016 (3) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (4) 

7,300 days EPA, 1989 and 2016 (5) 

25,550 days EPA, 1989 and 2016 (5) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
2,275 cm 2 EPA, 2011 (6) EPCsed x ABSd x SAx AF x EF x ED x CFs 

0.3 mg/cm2 EPA, 2016 (7) BWxAT 

74 days/year BPJ (2) 

20 years EPA, 2016 (3) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (4) 

7,300 days EPA, 1989 and 2016 (5) 

25,550 days EPA, 1989 and 2016 (5) 
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Notes: 

(1) IRS: Default soil ingestion rate for adults. 

(2) EF: The adult recreational user is assumed to visit the Site 1 day/week for 7 months (30 weeks) from mid-October to mid-May (30 total days), and 2 days/week for 5 months (22 weeks) from mid-May through mid-October (44 total days). 

(3) ED: Default exposure duration for adults residents. 

(4) BW: Default adult body weight. 

(5) ATnc: 365 days/year x 26 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(6) SA: Skin surface area of 2,275 cm 2 represents the average surface area of hands and feet for adults (EPA 2011 ). 

(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004). 

BPJ Best Professional Judgment 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2004. RAGS, Volume I- Human Health Evaluation Manual (PartE, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.9.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

CURRENT AND FUTURE ADOLESCENT TRESPASSER - SOIL 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Current and Future 

~edium: Surface (Current), Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Soil Particulates/Vaoors 

Exposure Route 
Receptor 

Receptor Age Exposure Point 
Population 

Incidental Current/Future Adolescent Soil 

Ingestion On-Site Age 6-16 

Trespasser 

Dermal Current/Future Adolescent Soil 

On-Site Age 6-16 

Trespasser 

Inhalation Current/Future Adolescent Outdoor Air 

On-Site Age 6-16 Particulates 

Trespasser and Vapors 

from Soil 

Parameter Code 

EPCs 

RBA 

IRS 

EF 

ED 

EDMadj 

CFs 

BW 

ATnc 

ATe 

EPCs 

ABSd 

SA 

AF 

EF 

ED 

EDMadj 

CFs 

BW 

ATnc 

ATe 

EPCs 

VF 

PEF 

EF 

ED 

EDMadj 

ET 

CFt 

ATnc 

ATe 

Parameter Definition 

Exposure Point Concentration -Soil 

Relative Bioavailability Factor 

~oil Ingestion Rate 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

f:onversion Factor- Soil 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Soil 

Dermal Absorption Factor 

~kin Surface Area 

~oil-to-Skin Adherence Factor 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

f:onversion Factor- Soil 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Soil 

~olatilization Factor 

Particulate Emission Factor 

Exposure Frequency 

Exposure Duration 

Exposure Duration - Mutagenic age-adjusted 

Exposure Time 

f:onversion Factor- Time (1/24) 

fA.veraging Time - Noncarcinogens 

fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
100 mg/day EPA, 2016 (1) EPCs x RBA x IRS x ED[Madj] x EF x CFs 

65 days/year BPJ (2) BWxAT 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) 

1.0E-06 kg/mg --

45 kg EPA, 2014 (5) 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
4,520 cm 2 EPA, 2011 (7) EPCs x ABSd x SAx AF x EF x ED[Mad]j x CFs 

0.07 mg/cm2 EPA, 2016 (8) BWxAT 

65 days/year BPJ (2) 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) 

1.0E-06 kg/mg --

45 kg EPA, 2014 (5) 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

chemical-specific mg/kg Table 3 Series 

chemical-specific m3/kg See Table 5.3 CDENc (mg/m 3
) = 

3.11E+10 m3/kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

65 days/year BPJ (2) ATnc 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) CDEc (1Jg/m3) = 
2 hours/day BPJ (10) EPCs x (1/PEF + 1/VF) x EF x ED[Madj] x ET x CFt 

0.042 day/hours -- CFa x ATe 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRS: Default soil ingestion rate for adults. 

(2) EF: assumes an adolescent trespasser will visit the Site 2 days per week during the summer (13 weeks) and 1 day per week during the remainder of the year (39 weeks). 

(3) ED: Default exposure duration for child 6 to 16 years old. 

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 6 to 16 [(3x1 0)=30]. 

(5) BW: Adolescent body weight. 

(6) ATnc: 365 days/year x 10 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Skin surface area of 4,520 cm 2 represents the average surface area of children 6 to 16 years (EPA 2011 ). 

(8) AF: Default soil-to-skin adherence factor for adults. 

(9) PEF: default PEF value for Lincoln, Nebraska (Climatic Zone 5). 

(1 0) ET: Assumed to be 2 hours per day based on professional judgment 

BPJ Best Professional Judgment 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 

Page 2 of 3 
ED_001521 C_00000018-00074 



Page 3 of 3 
ED_001521 C_00000018-00075 



TABLE 4.9.2.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

CURRENT AND FUTURE ADOLESCENT TRESPASSER- SURFACE WATER 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Current and Future 

~edium: Surface Water 

Exoosure Medium: Water 

Exposure Route 
Receptor 

Population 

Incidental Current/Future 

Ingestion On-Site 

Trespasser 

Dermal Current/Future 

On-Site 

Trespasser 

Receptor Age Exposure Point 

Adult Surface Water 

Adult Surface Water 

Parameter Code Parameter Definition 

EPCsw Exposure Point Concentration -Surface Water 

IRsw ~urface water incidental ingestion rate 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

CFw f:onversion Factor- Water 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCsw Exposure Point Concentration -Surface Water 

Kp Dermal Permeability Constant 

SA ~kin Surface Area 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

ET Exposure Time 

EV Events per day 

CFw f:onversion Factor- Water 

CFv f:onversion Factor- Volume 

FA Fraction Absorbed -Water 

t* ~ime to Reach Steady-State 

Tevent Lag Time 

B Ratio of permeability coefficient of a compound 

hrough the corneum relative to its permeability 

oefficient across the viable epidermis 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific ug/L See Table 3 Series 

0.0125 Llday BPJ (1) COl (mg/kg-day) = 
65 days/year BPJ (2) EPCs x IRsw x ED[Madil x EF x CFw 

10 years EPA, 2016 (3) BWxAT 

30 years EPA, 2016 (4) 

1.0E-03 mg/ug --

45 kg EPA, 2014 (5) 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific ug/L See Table 3 Series For lnorganics: 

chemical-specific em/hour See Table 5.3 COl (mg/kg-day) = 
3,093 cm 2 EPA 2011 (7) EPCsw x KR x SAx EF x ED[Madj] x ET x EV x CFw x CFv 

65 days/year BPJ (2) BWxAT 

10 years EPA, 2016 (3) For Organics: 

30 years EPA, 2016 (4) COl (mg/kg-day) = 
2 hours/event PBJ (8) EPCsw x FAx KR x SAx EF x ED[Madj] x DAevent x EV x CFw x CFv 

1 events/day PBJ (9) BWxAT 

1.0E-03 mg/ug --

1.0E-03 Llcm3 -- If ET < or = t*, then: 

chemical-specific unitless See Table 5.3 DAevent = 2 X .,j (6 X Tevent X ET)/TT 

chemical-specific hours/event See Table 5.3 

chemical-specific hours/event See Table 5.3 If ET > t*, then: 

chemical-specific unitless See Table 5.3 DAevent = ET/(1 +B) + {2 x Tevent x ([1 +3B+3B2]/[1 +Bf)} 

-- --

-- --

45 kg EPA, 2014 (5) 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRsw: Assumes an incidental ingestion rate of 0.05 L!day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L!day x 0.25) 

(2) EF: assumes an adolescent trespasser will visit the Site 2 days per week during the summer (13 weeks) and 1 day per week during the remainder of the year (39 weeks). 

(3) ED: Exposure duration for child 7 to 16 years old. 

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 6 to 16 [(3x1 0)=30]. 

(5) BW: Adolescent body weight. 

(6) ATnc: 365 days/year x 10 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: The SA of 3,093 cm2 represents the average surface area of hands, feet, and lower legs for adolescents 6 to 16 years (EPA 2011) 

(8) ET: Assumed to be 3 hours per day based on professional judgment 

(9) EV: Assumed 1 event occurs per day. 

Not applicabale or No value 

BPJ Best Professional Judgment 

em/hour Centimeters per hour 

cm2 Square centimeters 

kg Kilogram 

Llcm3 Liter/cubic centimeter 

Llday Liter per day 

mg/ug Milligrams per microgram 

ug/L Micrograms per liter 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 

em/hour 

cm2 

kg 

Llcm3 

Llday 

mg/ug 

ug/L 
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TABLE 4.9.3.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

CURRENT AND FUTURE ADOLESCENT TRESPASSER - SEDIMENT 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Current and Future 

~edium: Sediment 

Exoosure Medium: Sediment 

Exposure Route 
Receptor 

Population 

Incidental Current/Future 

Ingestion On-Site 

Trespasser 

Dermal Future 

On-Site 

Trespasser 

Receptor Age Exposure Point 

Adolescent Sediment 

Age 6-16 

Adolescent Sediment 

Age 6-16 

Parameter Code Parameter Definition 

EPCs Exposure Point Concentration -Soil 

RBA Relative Bioavailability Factor 

IRS ~oil Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCs Exposure Point Concentration -Soil 

ABSd Dermal Absorption Factor 

SA ~kin Surface Area 

AF ~oil-to-Skin Adherence Factor 

EF Exposure Frequency 

ED Exposure Duration 

EDMadj Exposure Duration - Mutagenic age-adjusted 

CFs f:onversion Factor- Soil 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time - Noncarcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
100 mg/day EPA, 2016 (1) EPCs x RBA x IRS x ED[Madj] x EF x CFs 

65 days/year BPJ (2) BWxAT 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) 

1.0E-06 kg/mg --

45 kg EPA, 2014 (5) 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless See Table 5.3 COl (mg/kg-day) = 
1,505 cm 2 EPA 2011 (7) EPCs x ABSd x SAx AF x EF x ED[Mad]j x CFs 

0.3 mg/cm2 EPA, 2016 (8) BWxAT 

65 days/year BPJ (2) 

10 years EPA, 2016 (3) 

30 years EPA, 2016 (4) 

1.0E-06 kg/mg --

45 kg EPA, 2014 (5) 

3,650 days EPA, 1989 and 2016 (6) 

25,550 days EPA, 1989 and 2016 (6) 
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Notes: 

(1) IRS: Default soil ingestion rate for adults. 

(2) EF: assumes an adolescent trespasser will visit the Site 2 days per week during the summer (13 weeks) and 1 day per week during the remainder of the year (39 weeks). 

(3) ED: Exposure duration for child 7 to 16 years old. 

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 7 to 16 [(3x1 0)=30]. 

(5) BW: Adolescent body weight. 

(6) ATnc: 365 days/year x 10 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Skin surface area of 1,505 cm 2 represents the average surface area of hands and feet for children 7 to 16 years (EPA 2011 ). 

(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004). 

BPJ Best Professional Judgment 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2004. RAGS, Volume I- Human Health Evaluation Manual (PartE, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.10.1.RME 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
REASONABLE MAXIMUM EXPOSURE 
CURRENT AND FUTURE ADULT TRESPASSER -SOIL 
DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Current/Future 

~edium: Surface (Current), Surface and Subsurface Soil (All Soil) 

Exoosure Medium: Surface and Subsurface Soil Particulates/Vaoors 

Exposure Route 
Receptor 

Receptor Age Exposure Point Parameter Code 
Population 

EPCs 

Incidental Current/Future Adult Soil RBA 

Ingestion On-Site IRS 

Trespasser Fl 

EF 

ED 

CFs 

BW 

ATnc 

ATe 

EPCs 

Dermal Current/Future Adult Soil ABSd 

On-Site SA 

Trespasser AF 

EF 

ED 

CFs 

BW 

ATnc 

ATe 

EPCs 

Inhalation Current/Future Adult Outdoor Air VF 

On-Site Particulates PEF 

Trespasser and Vapors EF 

from Soil ED 

ET 

CFa 

CFt 

ATnc 

ATe 

Parameter Definition 

Exposure Point Concentration -Soil 

Relative Bioavailability Factor 

~oil Ingestion Rate 

Fractional Intake 

Exposure Frequency 

Exposure Duration 

f:onversion Factor- Soil 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Soil 

Dermal Absorption Factor 

~kin Surface Area 

~oil-to-Skin Adherence Factor 

Exposure Frequency 

Exposure Duration 

f:onversion Factor- Soil 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Soil 

~olatilization Factor 

Particulate Emission Factor 

Exposure Frequency 

Exposure Duration 

Exposure Time 

f::onversion Factor- Air 

f::onversion Factor- Time (1/24) 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CD I)/Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless ~ee TABLE 5 & 6 Series COl (mg/kg-day) = 
100 mg/day EPA, 2014 (1) EPCs x RBA x IRS x Fl x EF x ED x CFs 

1.0 unitless BPJ (2) BWxAT 

144 days/year BPJ (3) 

20 years EPA, 2014 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2014 (5) 

7,300 days EPA, 1989 (6) 

25,550 days EPA, 1989 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless ~ee TABLE 5 & 6 Series COl (mg/kg-day) = 
6,365 cm 2 EPA, 2014 (7) EPCs x ABSd x SAx AF x EF x ED x CFs 

0.07 mg/cm2 EPA, 2014 (8) BWxAT 

144 days/year BPJ (3) 

20 years EPA, 2014 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2014 (5) 

7,300 days EPA, 1989 (6) 

25,550 days EPA, 1989 (6) 

chemical-specific mg/kg See Table 3 Series 

chemical-specific m3/kg ~ee TABLE 5 & 6 Series CDEc (1Jg/m 3
) = 

3.11E+10 m3/kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

144 days/year BPJ (3) CFa x ATe 

20 years EPA, 2014 (4) 

6 hours/day BPJ (10) CDENc (mg/m 3
) = 

1.0E-03 mg/IJg -- EPCs x (1/PEF + 1/VF) x EF xED x ET x CFt 

0.042 day/hours -- ATnc 

7,300 days EPA, 1989 (6) 

25,550 days EPA, 1989 (6) 
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Notes: 

(1) IRS: Recommended soil ingestion rate for adult residents. 

(2) Fl: Assumes all of soil/sediment exposure occurs on Site. 
(3) EF: 144 days per year is based on best professional judgment for the transient population and assumes an adult trespasser will visit the Site 4 days per week during May through September (20 weeks) and 2 days per week during October through April (32 weeks) 

[(4x20)+(2x32)=144]. 

(4) ED: Default exposure duration for residents; although the adult trespasser is transient, he/she is assumed present long-term in the area. 

(5) BW: Default adult body weight. 

(6) ATe: 365 days/year x 70 year lifetime; ATnc: 365 days/year x 20 year ED. 

(7) SA: Default skin surface area for adult residents. 

(8) AF: Default soil-to-skin adherence factor for adult residents. 

(9) PEF: All exposure areas are assumed to be approximately 0.5 acre in size. MDEQ default PEF values were used. 

(1 0) ET: Assumes a 6 hour Site visit. 

BPJ Best Professional Judgment 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 4.10.2.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
CURRENT AND FUTURE ADULT TRESPASSER -SURFACE WATER 

DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Current and Future 

~edium: Surface Water 

Exoosure Medium: Water 

Exposure Route 
Receptor 

Population 

Incidental Current/Future 

Ingestion On-Site 

Trespasser 

Dermal Current/Future 

On-Site 

Trespasser 

Receptor Age Exposure Point 

Adult Surface Water 

Adult Surface Water 

Parameter Code Parameter Definition 

EPCsw Exposure Point Concentration -Surface Water 

IRsw ~urface water incidental ingestion rate 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

CFw f:onversion Factor- Water 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

EPCsw Exposure Point Concentration -Surface Water 

Kp Dermal Permeability Constant 

SA ~kin Surface Area 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

EV Events per day 

CFw f:onversion Factor- Water 

CFv f:onversion Factor- Volume 

FA Fraction Absorbed -Water 

t* ~ime to Reach Steady-State 

Tevent Lag Time 

B Ratio of permeability coefficient of a compound 

hrough the corneum relative to its permeability 

oefficient across the viable epidermis 

BW Body Weight 

ATnc fA.veraging Time - Noncarcinogens 

ATe fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference 
Chronic Daily Intake (COl)/ 

Chronic Daily Exposure (CDE) 

medium-specific ug/L See Table 3 Series 

0.0125 Llday BPJ (1) COl (mg/kg-day) = 
144 days/year BPJ (2) EPCs x IRsw x ED x EF x CFw 

20 years EPA, 2016 (3) BWxAT 

80 kg EPA, 2014 (4) 

1.0E-03 mg/ug --

7,300 days EPA, 1989 and 2016 (5) 

25,550 days EPA, 1989 and 2016 (5) 

medium-specific ug/L See Table 3 Series For lnorganics: 

chemical-specific em/hour See Table 5.3 COl (mg/kg-day) = 
4,835 cm 2 EPA 2011 (6) EPCsw x KR x SAx EF x ED x ET x EV x CFw x CFv 

144 days/year BPJ (2) BWxAT 

20 years EPA, 2016 (3) For Organics: 

3 hours/event PBJ (7) COl (mg/kg-day) = 
1 events/day PBJ (8) EPCsw x FAx KR x SAx EF x ED x DAevent x EV x CFw x CFv 

1.0E-03 mg/ug -- BWxAT 

1.0E-03 Llcm3 -- If ET < or = t*, then: 

chemical-specific unitless See Table 5.3 DAevent = 2 X .,j (6 X Tevent X ET)/TT 

chemical-specific hours/event See Table 5.3 

chemical-specific hours/event See Table 5.3 If ET > t*, then: 

chemical-specific unitless See Table 5.3 DAevent = ET/(1 +B) + {2 x Tevent x ([1 +3B+3B2]/[1 +Bf)} 

-- --

-- --

80 kg EPA, 2014 (4) 

7,300 days EPA, 1989 and 2016 (5) 

25,550 days EPA, 1989 and 2016 (5) 
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Notes: 

(1) IRsw: Assumes an incidental ingestion rate of 0.05 L!day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L!day x 0.25) 
(3) EF: 144 days per year is based on best professional judgment for the transient population and assumes an adult trespasser will visit the Site 4 days per week during May through September (20 weeks) and 2 days per week during October through April (32 weeks) 

[(4x20)+(2x32)=144]. 

(4) ED: Default exposure duration for residents; although the adult trespasser is transient, he/she is assumed present long-term in the area. 

(5) BW: Default adult body weight. 

(6) ATnc: 365 days/year x 20 year ED; ATe: Assumes 365 days per year over a 70-year lifetime. 

(7) SA: Skin surface area of 4,835 cm 2 represents the average surface area of hands, feet, and lower legs of adults (EPA 2011 ). 

(8) ET: Assumed to be 3 hours per day based on professional judgment 

(9) EV: Assumed 1 event occurs per day. 

Sources: 

Microgram per cubic meter 

milligrams per microgram 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/efh 

EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 

Page 2 of 2 
ED_ 001521 C _ 00000018-00086 



Page 3 of 2 
ED_001521 C_00000018-00087 



TABLE 4.10.3.RME 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
REASONABLE MAXIMUM EXPOSURE 
CURRENT AND FUTURE ADULT TRESPASSER -SEDIMENT 
DES MOINES TCE SITE, DES MOINES, IOWA 

imeframe: Current/Future 

~edium: Sediment 

Exoosure Medium: Sediment 

Exposure Route 
Receptor 

Population 

Incidental Current/Future 

Ingestion On-Site 

Trespasser 

Dermal Current/Future 

On-Site 

Trespasser 

Receptor Age 

Adult 

Adult 

Exposure Point Parameter Code 

EPCsed 

Sediment RBA 

IRsed 

EF 

ED 

CFs 

BW 

ATnc 

ATe 

EPCsed 

Sediment ABSd 

SA 

AF 

EF 

ED 

CFs 

BW 

ATnc 

ATe 

Parameter Definition 

Exposure Point Concentration -Sediment 

Relative Bioavailability Factor 

~ediment Ingestion Rate 

Exposure Frequency 

Exposure Duration 

f:onversion Factor- Soil 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Exposure Point Concentration -Sediment 

Dermal Absorption Factor 

~kin Surface Area 

~oil-to-Skin Adherence Factor 

Exposure Frequency 

Exposure Duration 

f:onversion Factor- Soil 

Body Weight 

fA.veraging Time - Noncarcinogens 

fA.veraging Time -Carcinogens 

Value Units Rationale/ Reference Chronic Daily Intake (CD I)/Chronic Daily Exposure (CDE) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless ~ee TABLE 5 & 6 Series COl (mg/kg-day) = 
100 mg/day EPA, 2016 (1) EPCsed x RBA x IRsed x EF x ED x CFs 

144 days/year BPJ (3) BWxAT 

20 years EPA, 2016 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (5) 

7,300 days EPA, 1989 (6) 

25,550 days EPA, 1989 (6) 

medium-specific mg/kg See Table 3 Series 

chemical-specific unitless ~ee TABLE 5 & 6 Series COl (mg/kg-day) = 
2,275 cm 2 EPA, 2011 (7) EPCsed x ABSd x SAx AF x EF x ED x CFs 

0.3 mg/cm2 EPA, 2004 (8) BWxAT 

144 days/year BPJ (3) 

20 years EPA, 2016 (4) 

1.0E-06 kg/mg --

80 kg EPA, 2016 (5) 

7,300 days EPA, 1989 (6) 

25,550 days EPA, 1989 (6) 
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Notes: 

(1) IRS: Recommended soil ingestion rate for adult residents. 

(2) Fl: Assumes one-half of soil/sediment exposure occurs on Site. 
(3) EF: 144 days per year is based on best professional judgment for the transient population and assumes an adult trespasser will visit the Site 4 days per week during May through September (20 weeks) and 2 days per week during October through April (32 weeks) 

[(4x20)+(2x32)=144]. 

(4) ED: Default exposure duration for residents; although the adult trespasser is transient, he/she is assumed present long-term in the area. 

(5) BW: Default adult body weight. 

(6) ATe: 365 days/year x 70 year lifetime; ATnc: 365 days/year x 20 year ED. 

(7) SA: Represents the average surface area of hands and feet for adults (EPA 2011 ). 

(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004). 

BPJ Best Professional Judgment 

cm 2 Square centimeter 

kg Kilogram 

kg/mg Kilogram per milogram 

m3/kg Cubic meter per kilogram 

mg/cm2 Milligrams per square centimeter 

mg/kg Milligrams per kilogram 

mg/kg-day Milligrams per kilogram per day 

Sources: 

U.S. Environmental Protection Agency (EPA). 1989. "Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part A)." Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December. 

EPA. 2004. RAGS, Volume I- Human Health Evaluation Manual (PartE, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July. 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 

Page 2 of 2 
ED_ 001521 C _ 00000018-00089 



Page 3 of 2 
ED_ 001521 C _ 00000018-00090 



ED_001521 C_00000018-00091 



TABLE 5.1: EPA RAGS PART D TABLE, NON-CANCER TOXICITY DATA -ORAL/DERMAL 

DES MOINES TCE SITE, DES MOINES, IOWA 

Oral 

Oral RfD Absorption 

Efficiency 
Chemical of Potential Concern CAS Number Value Units for Dermal 

,2-Dichloroethane 107-06-2 6.0E-03 mg/kg-day 1 
,2-Dichloroethylene (total) 540-59-0 2.0E-03 mg/kg-day 1 

D,3,7,8-TCDD Equivalent 1746-01-6 7.0E-10 mg/kg-day 1 
~ldrin 309-00-2 3.0E-05 mg/kg-day 1 
~lpha-Chlordane 5103-71-9 5.0E-04 mg/kg-day 1 

hloroform 67-66-3 1.0E-02 mg/kg-day 1 
is-1 ,2-Dichloroethylene 156-59-2 2.0E-03 mg/kg-day 1 

Dieldrin 60-57-1 5.0E-05 mg/kg-day 1 
gamma-Chlordane 12789-03-6 5.0E-04 mg/kg-day 1 
p,p'-DDT 50-29-3 5.0E-04 mg/kg-day 1 

richloroethene 79-01-6 5.0E-04 mg/kg-day 1 
Vinyl Chloride 75-01-4 3.0E-03 mQ/kQ-day 1 

Notes: All toxicity values were obtained from EPA 2016. 

Surrogates: 
Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane 
cis-1 ,2-dichloroethylene was used as a surrogate for 1 ,2-Dichloroethylene (total cis+ trans) 

Abbreviations: 
mg/kg-day Milligram per kilogram per day 
CAS Chemical Abstract Service 
EPA 
IRIS 
PPRTV 
RAGS 
RfD 

Reference: 

U.S. Environmental Protection Agency 
Integrated Risk Information System 
Provisional Peer Reviewed Toxicity Value 
Risk Assessment Guidance for Superfund 
Reference Dose 

Absorbed RfD for 
Dermal 

Value Units 
6.0E-03 mg/kg-day 
2.0E-03 mg/kg-day 
7.0E-10 mg/kg-day 
3.0E-05 mg/kg-day 
5.0E-04 mg/kg-day 
1.0E-02 mg/kg-day 
0.002 mg/kg-day 

5.0E-05 mg/kg-day 
5.0E-04 mg/kg-day 
5.0E-04 mg/kg-day 
5.0E-04 mg/kg-day 
3.0E-03 mQ/kQ-day 

Primarv Taraet Oraanlsl 
Urinary, Hepatic 

Urinary, Whole Body, Hematologic 
Reproductive 

Hepatic 
Hepatic 
Hepatic 

Urinary, Whole Body 
Hepatic 
Hepatic 
Hepatic 

Developmental, Cardiovascular, Immune 
Hepatic 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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Combined 
Uncertainty/ Oral Reference Dose 

Modifying 
Factors Source Date 
10000 PPRTV-Appendix 5/2016 
3000 IRIS 5/2016 

30 IRIS 5/2016 
1000 IRIS 5/2016 
300 IRIS 5/2016 
100 IRIS 5/2016 

3000 IRIS 5/2016 
100 IRIS 5/2016 
300 IRIS 5/2016 
100 IRIS 5/2016 
10 IRIS 5/2016 
30 IRIS 5/2016 
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TABLE 5.2: EPA RAGS PART D TABLE, NON-CANCER TOXICITY DATA -INHALATION 

DES MOINES TCE SITE, DES MOINES, IOWA 

Inhalation RfC 

Chemical of Potential Concern CAS Number Value Units 
,2-Dichloroethane 107-06-2 7.0E-03 mg/m3 
,2-Dichloroethylene (total) 540-59-0 -- --

12,3, 7,8-TCDD Equivalent 1746-01-6 4.0E-08 mg/m3 

~ldrin 309-00-2 -- --
~lpha-Chlordane 5103-71-9 7.0E-04 mg/m3 
1--hloroform 67-66-3 9.8E-02 mg/m3 
pis-1 ,2-Dichloroethylene 156-59-2 -- --
Dieldrin 60-57-1 -- --
gamma-Chlordane 12789-03-6 7.0E-04 mg/m3 
p,p'-DDT 50-29-3 -- --

richloroethene 79-01-6 2.0E-03 mg/m3 
Vinvl Chloride 75-01-4 1.0E-01 ma/m3 

Notes: All toxicity values were obtained from EPA 2016. 

Surrogates: 

Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane 

Abbreviations: 

mg/m3 Milligram per cubic meter 

ATSDR Agency for Toxic Substances and Disease Registry 

Cai/EPA 

CAS 

EPA 

IRIS 

PPRTV 

RAGS 

RfC 

Reference: 

California Environmental Protection Agency 

Chemical Abstract Service 

U.S. Environmental Protection Agency 

Integrated Risk Information System 

Provisional Peer Reviewed Toxicity Value 

Risk Assessment Guidance for Superfund 

Reference Concentration 

Primarv Taraet Oraanls\ 
Nervous 

--
Hepatic, Reproductive, Endocrine, 

Respiratory, Hematologic, Developmental 
--

Hepatic 
Hepatic 

--
--

Hepatic 
--

Developmental, Cardiovascular, Immune 
Heoatic 

Combined Inhalation Reference 
Uncertainty/ Concentration 

Modifying 
Factors Source Date 

3000 PPRTV 05/2016 
-- -- 05/2016 

100 Cai/EPA 05/2016 

-- -- 05/2016 
1000 IRIS 05/2016 
100 ATSDR 05/2016 
-- -- 05/2016 
-- -- 05/2016 

1000 IRIS 05/2016 
-- -- 05/2016 

100 IRIS 05/2016 
30 IRIS 05/2016 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 5.3: EPA RAGS PART D, CHEMICAL-SPECIFIC FACTORS AND MUTAGENIC IDENTIFICATION 

DES MOINES TCE SITE, DES MOINES, IOWA 

Bioavailability 
CAS Organic/ 

Chemical of Potential Concern Number Factor lnoraanic 
,2-Dichloroethane 107-06-2 1 0 
,2-Dichloroethylene (total) 540-59-0 1 0 
,3,7,8-TCDD Equivalent 1746-01-6 1 0 
ldrin 309-00-2 1 0 
lpha-Chlordane 5103-71-9 1 0 
hloroform 67-66-3 1 0 
is-1 ,2-Dichloroethvlene 156-59-2 1 0 

Jieldrin 60-57-1 1 0 
amma-Chlordane 12789-03-6 1 0 
,p'-DDT 50-29-3 1 0 
richloroethene 79-01-6 1 0 

Jin I Chloride 75-01-4 1 0 

Notes: All chemical specific factors from EPA 2016. 

Surrogates: 
Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane 

Abbreviations: 

ABS 
Not available; not applicable 
Dermal Absorption Factor from soil 

VF ABS t* 

Mutaaen lm3/ka\ lunitless\ /hours/event\ 
4.6E+03 -- 9.0E-01 
2.5E+03 -- 8.8E-01 
2.0E+06 0.03 2.9E+01 
1.7E+06 -- 4.8E+01 
1.5E+06 0.040 8.0E+01 
2.6E+03 -- 1.2E+OO 
2.5E+03 -- 8.8E-01 

-- 0.1 3.4E+01 
1.5E+06 0.04 8.0E+01 

-- 0.03 4.4E+01 
TCE 2.2E+03 -- 1.4E+OO 
vc 9.6E+02 -- 5.7E-01 

FA Kp tevent 

lunitless\ /em/hour\ /hours/event\ 
1 4.20E-03 3.8E-01 
1 1.10E-02 3.7E-01 

0.5 8.08E-01 6.7E+OO 
1 2.93E-01 1.2E+01 

0.7 1.07E-01 2.1 E+01 
1 6.83E-03 4.9E-01 
1 1.1 E-02 3.7E-01 

0.8 3.3E-02 1.4E+01 
0.7 1.1 E-01 2.1 E+01 
0.7 6.3E-01 1.0E+01 
1 1.2E-02 5.7E-01 
1 8.4E-03 2.4E-01 

B 
em/hour 
ow 

Dimensionless ratio of the permeability coefficient of a compound through the stratum corneum relative to its permeability coefficient across the viable epidermis 
centimeters per hour 

FA 

Kp 

m3/kg 
mg/kg 
0 
t* 
VF 

Reference: 

Dry weight 
Fraction absorbed from water 
Inorganic 
Dermal Permeability Coefficient 

cubic meters per kilogram 
milligrams per kilogram 
Organic 
Time to reach steady state 
Volatility factor 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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B 

lunitless\ 
1.6E-02 
4.2E-02 
5.6E+OO 
2.2E+OO 
8.3E-01 
2.9E-02 
4.2E-02 
2.4E-01 
8.3E-01 
4.5E+OO 
5.1E-02 
2.5E-02 
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TABLE 6.1: EPA RAGS PART D TABLE, CANCER TOXICITY DATA- ORAL/DERMAL 

DES MOINES TCE SITE, DES MOINES, IOWA 

Oral Absorbed Cancer Slope 
Oral Cancer Slope Factor Absorption Factor for Dermal 

Efficiency for 
Chemical of Potential Concern CAS Number Value Units Dermal Value Units 

,2-Dichloroethane 107-06-2 9.1E-02 (mg/kg-day)-1 1 9.1E-02 (mg/kg-day)-1 
,2-Dichloroethylene (total) 540-59-0 -- -- 1 -- --

12,3, 7,8-TCDD Equivalent 1746-01-6 1.3E+05 (mg/kg-day)-1 1 1.3E+05 (mg/kg-day)-1 
~ldrin 309-00-2 1.7E+01 (mg/kg-day)-1 1 1.7E+01 (mg/kg-day)-1 
~lpha-Chlordane 5103-71-9 3.5E-01 (mg/kg-day)-1 1 3.5E-01 (mg/kg-day)-1 
i:hloroform 67-66-3 3.1 E-02 (mg/kg-day)-1 1 3.1 E-02 (mg/kg-day)-1 
is-1 ,2-Dichloroethylene 156-59-2 -- -- 1 -- --

Dieldrin 60-57-1 1.6E+01 (mg/kg-day)-1 1 1.6E+01 (mg/kg-day)-1 
gamma-Chlordane 12789-03-6 3.5E-01 (mg/kg-day)-1 1 3.5E-01 (mg/kg-day)-1 
p,p'-DDT 50-29-3 3.4E-01 (mg/kg-day)-1 1 3.4E-01 (mg/kg-day)-1 

richloroethene 79-01-6 4.6E-02 (mg/kg-day)-1 1 4.6E-02 (mg/kg-day)-1 

Vinvl Chloride 75-01-4 7.2E-01 mq/kq-day)-1 1 7.2E-01 mq/kq-day)-1 

Notes: All toxicity values were obtained from EPA 2016. 

Surrogates: 
Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane 

Abbreviations: 
(mg/kg-day)-1 1/milligrams per kilogram per day 
Cai/EPA California Environmental Protection Agency 
CAS Chemical Abstract Service 
EPA U.S. Environmental Protection Agency 
IRIS Integrated Risk Information System 
RAGS Risk Assessment Guidance for Superfund 

Reference: 

Oral Cancer Slope 
Factor 

EPA Weight of Evidence/ 
Cancer Guideline Descriotion Source Date 

Probable Carcinogen IRIS 5/2016 
-- -- 5/2016 

Probable Carcinogen Cai/EPA 5/2016 
Probable Carcinoqen IRIS 5/2016 
Probable Carcinogen IRIS 5/2016 
Probable Carcinogen Cai/EPA 5/2016 

-- -- 5/2016 
Probable Carcinogen IRIS 5/2016 
Probable Carcinogen IRIS 5/2016 
Probable Carcinogen IRIS 5/2016 

Carcinogen IRIS 5/2016 
Carcinoqen IRIS 5/2016 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016 
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TABLE 6.2: EPA RAGS PART D TABLE, CANCER TOXICITY DATA -INHALATION 
DES MOINES TCE SITE DES MOINES IOWA 

' ' 
I 

Inhalation Unit Risk 
EPA Weight of Evidence/ 

Chemical of Potential Concern CAS Number Value Units Cancer Guideline Descriotion 
,2-Dichloroethane 107-06-2 2.6E-05 (uQ/m3)-1 
,2-Dichloroethylene (total) 540-59-0 -- --

D ,3, 7,8-TCDD Equivalent 1746-01-6 3.8E+01 (uq/m3)-1 

"'ldrin 309-00-2 4.9E-03 (ug/m3)-1 
~lpha-Chlordane 5103-71-9 1.0E-04 (ug/m3)-1 
1--hloroform 67-66-3 2.3E-05 --
is-1 ,2-Dichloroethylene 156-59-2 -- --

pieldrin 60-57-1 4.6E-03 (ug/m3)-1 
bamma-Chlordane 12789-03-6 1.0E-04 (uQ/m3)-1 
p,p'-DDT 50-29-3 9.7E-05 (ug/m3)-1 

richloroethene 79-01-6 4.1 E-06 (uq/m3)-1 

ltin I Chloride 75-01-4 4.4E-06 lua/m3\-1 

Notes: All toxicity values were obtained from EPA 2015. 

Surrogates: 
Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane 

Abbreviations: 
(ug/m3)-1 
Cai/EPA 
CAS 
EPA 
IRIS 
RAGS 

Reference: 

1/micrograms per cubic meter 
California Environmental Protection Agency 
Chemical Abstract Service 
U.S. Environmental Protection Agency 
Integrated Risk Information System 
Risk Assessment Guidance for Superfund 

EPA. 2016. "Regional Screening Level User's Guide." May. Available on-line at: 
https:/ /www.e pa .gov /risk/reg io na 1-scree ni ng-levels-rsls-gene ric-tables-may -20 16 

Probable CarcinoQen 
--

Probable Carcinoqen 
Probable Carcinogen 

Likely Carcinogen 
Probable CarcinoQen 

--
Probable Carcinogen 

Likely CarcinoQen 
Probable Carcinogen 

Carcinoqen 
Carcinoaen 

Page 1 of 1 

Unit Risk 

Source Date 
IRIS 5/2016 

-- 5/2016 
Cai/EPA 5/2016 

IRIS 5/2016 
IRIS 5/2016 
IRIS 5/2016 

-- 5/2016 
IRIS 5/2016 
IRIS 5/2016 
IRIS 5/2016 
IRIS 5/2016 
IRIS 5/2016 
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Contaminant 

COPC 

X Aldrin 
X alpha-Chlordane 5103-71-9 
X gamma-Chlordane 12789-03-6 3.5E-01 
X 3.1E-02 
X DDT 50-29-3 3.4E-01 
X Dichloroethane, 1 ,2- 107-06-2 9.1E-02 
X Dichloroethylene, 1 ,2- 540-59-0 
X Dichloroethylene, 1 ,2-cis-
X Dieldrin 
X -TCDD, 2,3,7,8-
X Trichloroethene 79-01-6 4.6E-02 
X Vinyl Chloride 

nium 
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~ 1 OOX c SL; ** = where n SL < 1 OX c SL; SSL values are 
mtration may exceed ceiling limit (See User Guide); s = 
:m may exceed Csat (See User Guide) 

I 9.8E-02 A V 

p 

v 1 

c 

X 1 

FA 

1 
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TABLE 7.1.RME: EPA RAGS TABLE 7 -FUTURE RESIDENT CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Future 

"<eceptor Population: Aggregate and Child Resident 

0-26 

Exposure Exposure 
Medium Medium .Point 

Surface Soil Surface Soil, Surface Soil 

ParticulatesNapors 

Ex~~su~~e Chemical of 
Potential Concern CAS No. 

Ingestion 2,3,7,8-TCDD Equivaleni 17 46-01-6 

p,p'-DDT 0-29-3 

Chloroform 7-66-3 

cis-1 ,2-Dichloroethylene 156-59-2 

richloroethene 9-01-6 

l=xoosure Route Total 

Dermal 2,3,7,8-TCDD Equivalenil1746-01-6 

p,p'-DDT 0-29-3 

Chloroform 7-66-3 

cis-1 ,2-Dichloroethylene 156-59-2 

richloroethene 9-01-6 

l=xoosure Route Total 

Inhalation 1:·3,7,8-TCDD Equivalenil17 46-01-6 

p,p'-DDT 0-29-3 

Cancer Risk Calculations 

Intake/Exposure 
EPC Concentration CSF I Unit Risk 

Value Units Value Units Value Units 

1.9E-05 mg/kg 2.8E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 

2.3E+OO mg/kg 3.3E-06 mg/kg-day 3.4E-01 (mg/kg-day)-1 

7.4E-01 mg/kg 1.1E-06 mg/kg-day 3.1E-02 ( mg/kg-day )-1 

1.2E+01 mg/kg 7.9E-05 mg/kg-day -- --

4.4E+OO mg/kg 1.1E-05 mg/kg-day 4.6E-02 ( mg/kg-day )-1 

1.9E-05 mg/kg 2.6E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 

2.3E+OO mg/kg 3.1E-07 mg/kg-day 3.4E-01 (mg/kg-day)-1 

7.4E-01 mg/kg -- -- 3.1E-02 ( mg/kg-day )-1 

1.2E+01 mg/kg -- -- -- --

4.4E+OO mg/kg -- -- 4.6E-02 ( mg/kg-day )-1 

11.9E-051 mg/kg 113.5E-091 ug/m3 13.8E+01 I 
(ug/m3)-1 

2.3E+OO mg/kg 2.6E-08 ug/m3 9.7E-05 (ug/m3)-1 

Page 1 of 3 

Noncancer Hazard Quotient 

Intake/Exposure 

Cancer 
Concentration RfD I RfC 

Hazard 
Risk Value Units Value Units Quotient 

3.6E-06 2.5E-10 mg/kg-day 7.0E-10 mg/kg-day 3.5E-01 

1.1E-06 2.9E-05 mg/kg-day 5.0E-04 mg/kg-day 5.8E-02 

3.3E-08 9.5E-06 mg/kg-day 1.0E-02 mg/kg-day 9.5E-04 

-- 1.5E-04 mg/kg-day 2.0E-03 mg/kg-day 7.7E-02 

5.0E-07 5.6E-05 mg/kg-day 5.0E-04 mg/kg-day 1.1E-01 

5 ~ 
3.4E-07 1.7E-11 mg/kg-day 7.0E-10 mg/kg-day 2.5E-02 

1.0E-07 2.1E-06 mg/kg-day 5.0E-04 mg/kg-day 4.1E-03 

-- -- -- 1.0E-02 mg/kg-day --

-- -- -- 2.0E-03 mg/kg-day --

-- -- -- 5.0E-04 mg/kg-day --

F 1.3E-07 9.5E-121 mg/m3 
14 0~-081 mg/m3 

2.5E-12 7.0E-11 mg/m3 --

ED_001521 C_00000018-001 02 



Chloroform 7-66-3 7.4E-01 mg/kg 1.0E-01 ug/m3 2.3E-05 -- 2.3E-06 2.7E-04 mg/m3 9.8E-02 mg/m3 2.8E-03 

cis-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg I4.8E+OO ug/m3 -- -- -- 4.7E-03 mg/m3 -- -- --

richloroethene 9-01-6 4.4E+OO mg/kg I1.0E+OO ug/m3 4.1E-06 (ug/m3)-1 4.2E-06 1.9E-03 mg/m3 2.0E-03 mg/m3 9.6E-01 

xoosure Route Total e 1 

•Tnt~l 1 

\Aedium Total 1 

All Soil All Soil, Soil Ingestion 2,3,7,8-TCDD Equivaleni11746-01-6 1.9E-05 mg/kg 2.8E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.6E-06 2.5E-10 mglkg-day 7.0E-10 mg/kg-day 3.5E-01 

ParticulatesNapors p,p'-DDT 0-29-3 5.8E-01 mg/kg 8.3E-07 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.8E-07 7.4E-06 mglkg-day 5.0E-04 mg/kg-day 1.5E-02 

Chloroform 7-66-3 7.4E-01 mg/kg 1.1E-06 mg/kg-day 3.1E-02 ( mg/kg-day )-1 3.3E-08 9.5E-06 mglkg-day 1.0E-02 mg/kg-day 9.5E-04 

cis-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 3.4E-05 mg/kg-day -- -- -- 6.6E-05 mglkg-day 2.0E-03 mg/kg-day 3.3E-02 

richloroethene 9-01-6 2.2E+OO mg/kg 5.4E-06 mg/kg-day 4.6E-02 ( mg/kg-day )-1 2.5E-07 2.8E-05 mg/kg-day 5.0E-04 mg/kg-day 5.6E-02 

xoosure Route Total 4.1E-06 I 4.5E-01 

Dermal 2,3,7,8-TCDD Equivaleni11746-01-6 1.9E-05 mg/kg 2.6E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.4E-07 1.7E-11 mglkg-day 7.0E-10 mg/kg-day 2.5E-02 

p,p'-DDT 0-29-3 5.8E-01 mg/kg 7.8E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.7E-08 5.2E-07 mg/kg-day 5.0E-04 mg/kg-day 1.0E-03 

Chloroform 7-66-3 7.4E-01 mg/kg -- -- 3.1E-02 ( mg/kg-day )-1 -- -- -- 1.0E-02 mg/kg-day --

cis-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

richloroethene 9-01-6 2.2E+OO mg/kg -- -- 4.6E-02 ( mg/kg-day )-1 -- -- -- 5.0E-04 mg/kg-day --

xoosure Route Total 3.7E-07 2.6E-02 

Inhalation 2,3,7,8-TCDD Equivaleni11746-01-6 1.9E-05 mg/kg 3.5E-09 ug/m3 3.8E+01 (ug/m3)-1 1.3E-07 9.5E-12 mg/m3 4.0E-08 mg/m3 2.4E-04 

p,p'-DDT 0-29-3 5.8E-01 mg/kg 6.6E-09 ug/m3 9.7E-05 (ug/m3)-1 6.4E-13 1.8E-11 mg/m3 -- -- --

Chloroform 7-66-3 7.4E-01 mg/kg 1.0E-01 ug/m3 2.3E-05 -- 2.3E-06 2.7E-04 mg/m3 9.8E-02 mg/m3 2.8E-03 

cis-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 2.0E+OO ug/m3 -- -- -- 2.0E-03 mg/m3 -- -- --

richloroethene 9-01-6 2.2E+OO mg/kg 5.1E-01 ug/m3 4.1E-06 (ug/m3)-1 2.1E-06 9.5E-04 mg/m3 2.0E-03 mg/m3 4.8E-01 

Page 2 of 3 
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I l~xoosure Route Total 

l~xnosure Point Total 

Total 

Groundwater Groundwater Groundwater Ingestion 

xoosure Route Total 

Dermal 

xnosure Route Total 

Exoosure Medium Total 

Vapors Indoor Air Inhalation 

(Domestic Use) 

xnosure Route Total 

Indoor Air Inhalation 

(Vapor Intrusion) 

D •I 

xnosure Point Total 

Total 

~ 
Notes: 

Risk and noncancer hazard derivation for indoor air is in Attachment D-4. 

bgs 

CSF 

EPA 

EPC 

mg/kg 

mg/kg-day 

(mg/kg-day)-1 

mg/L 

Not available or not applicable 

Below ground surface 

Cancer slope factor 

U.S. Environmental Protection Agency 

Exposure point concentration 

Milligram per kilogram 

Milligram per kilogram per day 

1/(Milligram per kilogram per day) 

Milligram per liter 

1 ,2-Dichloroethane 107-06-2 6.0E-01 ug/L 

1 ,2-Dichloroethylene (tot 40-59-0 7.1E+01 ug/L 

richloroethene 9-01-6 4.8E+02 ug/L 

Vinyl Chloride 5-01-4 3.4E+OO ug/L 

1 ,2-Dichloroethane 107-06-2 6.0E-01 ug/L 

1 ,2-Dichloroethylene (tot 40-59-0 7.1E+01 ug/L 

richloroethene 9-01-6 4.8E+02 ug/L 

Vinyl Chloride 5-01-4 3.4E+OO ug/L 

1 ,2-Dichloroethane 107-06-2 6.0E-01 ug/L 

1 ,2-Dichloroethylene (tot 40-59-0 7.1E+01 ug/L 

richloroethene 9-01-6 4.8E+02 ug/L 

Vinyl Chloride 5-01-4 3.4E+OO ug/L 

1 ,2-Dichloroethane 107-06-2 1.4E-02 ug/m3 

1 ,2-Dichloroethylene (tot 40-59-0 6.1E+OO ug/m3 

richloroethene 9-01-6 9.3E+01 ug/m3 

Vinyl Chloride 5-01-4 2.5E+OO ug/m3 

Page 3 of 3 

e 
7.7E-06 mg/kg-day 9.1E-02 ( mg/kg-day )-1 7.0E-07 3.0E-05 mg/kg-day 6.0E-03 mg/kg-day 5.0E-03 

2.8E-03 mg/kg-day -- -- -- 3.5E-03 mglkg-day 2.0E-03 mg/kg-day 1.8E+OO 

8.8E-03 mg/kg-day 4.6E-02 (mg/kg-day)-1 4.1E-04 2.4E-02 mglkg-day 5.0E-04 mg/kg-day 4.8E+01 

Q.20E-04 mg/kg-day 7.2E-01 ( mg/kg-day )-1 1.6E-04 1.7E-04 mg/kg-day 3.0E-03 mg/kg-day 5.7E-02 

5.7E-04 I 5.0E+01 

3.6E-07 mg/kg-day 9.1E-02 ( mg/kg-day )-1 3.3E-08 1.3E-06 mglkg-day 6.0E-03 mg/kg-day 2.1E-04 

3.4E-04 mg/kg-day -- -- -- 3.9E-04 mglkg-day 2.0E-03 mg/kg-day 2.0E-01 

1.4E-03 mg/kg-day 4.6E-02 (mg/kg-day)-1 6.4E-05 3.5E-03 mglkg-day 5.0E-04 mg/kg-day 7.0E+OO 

1.7E-05 mg/kg-day 7.2E-01 ( mg/kg-day )-1 1.2E-05 1.1E-05 mg/kg-day 3.0E-03 mg/kg-day 3.8E-03 

7. = 1.1E-01 ug/m3 2.6E-05 (ug/m3)-1 2.8E-06 2.9E-04 mg/m3 7.0E-03 mg/m3 4.1E-02 

1.3E+01 ug/m3 -- -- -- 3.4E-02 mg/m3 -- -- --

1.2E+02 ug/m3 4.1E-06 (ug/m3)-1 5.1E-04 2.3E-01 mg/m3 2.0E-03 mg/m3 1.2E+02 

2.3E+OO ug/m3 4.4E-06 (ug/m3)-1 1.0E-05 1.6E-03 mg/m3 1.0E-01 mg/m3 1.6E-02 

5.2E-04 1.2E+02 

5.0E-03 ug/m3 2.6E-05 (ug/m3)-1 1.3E-07 1.3E-05 mg/m3 7.0E-03 mg/m3 1.9E-03 

2.2E+OO ug/m3 -- -- -- 5.9E-03 mg/m3 -- -- --

4.8E+01 ug/m3 4.1E-06 (ug/m3)-1 2.0E-04 9.0E-02 mg/m3 2.0E-03 mg/m3 4.5E+01 

3.4E+OO ug/m3 4.4E-06 (ug/m3)-1 1.5E-05 2.4E-03 mg/m3 1.0E-01 mg/m3 2.4E-02 

'~ ~ 7. 

:1E-03 

1F-O~ II II ?F+O? 
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mg/m3 

RAGS 

RfC 

RfD 

(ug/m3)-1 

Milligram per cubic meter 

Risk Assessment Guidance for Superfund 

Reference concentration 

Reference dose 

1/Microgram per cubic meter 

Page 4 of 3 
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TABLE 9.1.RME: EPA RAGS TABLE 9- FUTURE RESIDENT SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Future 

ceptor Population: Aggregate and Child Resident 

ceptor Age: 0-26 

Medium Exposure Medium Exposure Point 

SurfaceSoil SurfaceSoil, Surface Soil 

Particulates I Vapors 

Chemical of 

Potential Concern 

Carcinogenic Risk 

ngestion Dermal Inhalation Exposure 

Routes Tota 

Primary 

Target Organ( s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Dermal Inhalation Exposure 

Routes Total 

,3,7,8-TCDD Equivalent 3.6E-06 3.4E-07 1.3E-07 4.1E-06 Reproductive, Hepatic, Endocrine, 3.5E_01 2.5E_02 2.4E-04 
Respiratory, Hematologic, Developmental 

3.8E-01 

50-29-3 1.1 E-06 1.0E-07 2.5E-12 1.2E-06 

67-66-3 3.3E-08 

156-59-2 

2.3E-06 2.4E-06 

Hepatic 5.8E-02 4.1 E-03 

Hepatic 

Urinary, Whole Body 

9.5E-04 

7.7E-02 

79-01-6 5.0E-07 4.2E-06 4.7E-06 Developmental, Cardiovascular, Immune 1.1 E-01 

Page 1 of 5 

6.2E-02 

2.8E-03 3.7E-03 

7.7E-02 

9.6E-01 1.1 E+OO 
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urface Soil Total 

All Soil 

Groundwater 

All Soil, 

Particulates I Vapors 

II Soil Total 

Groundwater 

All Soil 

Groundwater 

Vapors 

(Domestic Use) 

1.2E-05 

,3,7,8-TCDD Equivalent 1746-01- 3.6E-06 3.4E-07 1.3E-07 4.1E-06 

50-29-3 2.8E-07 2.7E-08 6.4E-13 3.1E-07 

67-66-3 3.3E-08 2.3E-06 2.4E-06 

156-59-2 

79-01-6 2.5E-07 2.1E-06 2.3E-06 

1 ,2-Dichloroethane 

1 ,2-Dichloroethylene (total; 540-59-0 

Reproductive, Hepatic, Endocrine, 
Respiratory, Hematologic, Developmental 

Hepatic 

Hepatic 

Urinary, Whole Body 

Developmental, Cardiovascular, Immune 

Urinary, Hepatic, Ne!Vous 

Hematologic 

1.6E+OO 

3.5E-01 2.5E-02 2.4E-04 3.8E-01 

1.5E-02 1.0E-03 1.6E-02 

9.5E-04 2.8E-03 3.7E-03 

3.3E-02 3.3E-02 

5.6E-02 4.8E-01 5.3E-01 

1.8E+OO 2.0E-01 2.0E+OO 

richloroethene 

inyl Chloride 

79-01-6 4.1 E-04 6.4E-05 5.1 E-04 9.8E-04 Developmental, Cardiovascular, Immune 4.8E+01 7.0E+OO 1.2E+02 1.7E+02 

75-01-4 1.6E-04 1.2E-05 1.0E-05 1.8E-04 Hepatic 5.7E-02 3.8E-03 1.6E-02 7.7E-02 

Page 2 of 5 
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Vapors Indoor Air 1 ,2-Dichloroethane 107-06-2 

(Vapor Intrusion) 1 ,2-Dichloroethylene (total; 540-59-0 

richloroethene 79-01-6 

75-01-4 

2.0E-04 

1.5E-05 

2.1E-04 

2.0E-04 

1.5E-05 

Page 3 of 5 

Ne!Vous 

Developmental, Cardiovascular, Immune 

Hepatic 

1.9E-03 

4.5E+01 

2.4E-02 

1.7E+02 

1.7E+02 

1.9E-03 

4.5E+01 

2.4E-02 
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TABLE 10.1.RME: EPA RAGS TABLE 10- FUTURE RESIDENT RISK AND HAZARD SUMMARY- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

pcenario Timeframe: Future 

Receptor Population: Aggregate and Child Resident 

Receptor Age: 0-26 

II II II 
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk 

Potential Concern ngestion Dermal Inhalation Exposure 

Routes Total 

SurfaceSoil SurfaceSoil, Surface Soil 2,3,7,8-TCDD Equivalent 1746-01-E 3.6E-06 3.4E-07 1.3E-07 4.1E-06 

Particulates I Vapors p,p'-DDT 50-29-3 1.1E-06 1.0E-07 2.5E-12 1.2E-06 

Chloroform 67-66-3 3.3E-08 -- 2.3E-06 2.4E-06 

Trichloroethene 79-01-6 5.0E-07 -- 4.2E-06 4.7E-06 

~hemical Total 5.2E-06 4.4E-07 6.7E-06 1.2E-05 

l~xposure Point Total 1.2E-05 

Fxposure Medium Total 1.2E-05 

purface Soil Total 1.2E-05 

All Soil All Soil, All Soil 2,3,7,8-TCDD Equivalent 1746-01-E 3.6E-06 3.4E-07 1.3E-07 4.1E-06 

Particulates I Vapors Chloroform 67-66-3 3.3E-08 -- 2.3E-06 2.4E-06 

Trichloroethene 79-01-6 2.5E-07 -- 2.1E-06 2.3E-06 

~hemical Total 3.9E-06 3.4E-07 4.5E-06 8.7E-06 

l~xposure Point Total 8.7E-06 

~II Soil Total 8.7E-06 

f-11 Soil Total 8.7E-06 

Groundwater Groundwater Groundwater 1 ,2-Dichloroethane 107-06-2 7.0E-07 3.3E-08 2.8E-06 3.5E-06 

Vapors Trichloroethene 79-01-6 4.1E-04 6.4E-05 5.1E-04 9.8E-04 

(Domestic Use) Vinyl Chloride 75-01-4 1.6E-04 1.2E-05 1.0E-05 1.8E-04 

~hemical Total 5.7E-04 7.7E-05 5.2E-04 1.2E-03 

~xposure Point Total 1.2E-03 

pomestic Use of Groundwater Total 1.2E-03 

Vapors Indoor Air Trichloroethene 79-01-6 -- -- 2.0E-04 2.0E-04 

(Vapor Intrusion) Vinyl Chloride 75-01-4 -- -- 1.5E-05 1.5E-05 

~hemical Total -- -- 2.1E-04 2.1E-04 

IFxposure Point Total 2.1E-04 

Page 1 of 2 

II II 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Dermal Inhalation Exposure 

Target Organ(s) Routes Total 

Reproductive, Hepatic, Endocrine, 
3.5E-01 2.5E-02 2.4E-04 3.8E-01 

Respiratory, Hematologic, Developmental 

Hepatic 5.8E-02 4.1E-03 -- 6.2E-02 

Hepatic 9.5E-04 -- 2.8E-03 3.7E-03 

Developmental, Cardiovascular, Immune 1.1E-01 -- 9.6E-01 1.1E+OO 

5.2E-01 2.9E-02 9.7E-01 1.5E+OO 

1.5E+OO 

1.5E+OO 

1.5E+OO 

Reproductive, Hepatic, Endocrine, 
3.5E-01 2.5E-02 2.4E-04 3.8E-01 

Respiratory, Hematologic, Developmental 

Hepatic 9.5E-04 -- 2.8E-03 3.7E-03 

Developmental, Cardiovascular, Immune 5.6E-02 -- 4.8E-01 5.3E-01 

4.1E-01 2.5E-02 4.8E-01 9.1E-01 

9.1E-01 

9.1E-01 

9.1E-01 

Urinary, Hepatic, Nervous 5.0E-03 2.1E-04 4.1E-02 4.7E-02 

Developmental, Cardiovascular, Immune 4.8E+01 7.0E+OO 1.2E+02 1.7E+02 

Hepatic 5.7E-02 3.8E-03 1.6E-02 7.7E-02 

4.8E+01 7.0E+OO 1.2E+02 1.7E+02 

1.7E+02 

1.7E+02 

Developmental, Cardiovascular, Immune -- -- 4.5E+01 4.5E+01 

Hepatic -- -- 2.4E-02 2.4E-02 

-- -- 4.5E+01 4.5E+01 

4.5E+01 
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!Vapor Intrusion from Groundwater Total 2.1E-04 4.5E+01 

proundwater Total 1.4E-03 2.2E+02 

Receptor Total: Surface Soil+ Groundwater 1E-03 2E+02 

Receptor Total: All Soil+ Groundwater 1E-03 2E+02 

Page 2 of 2 
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TABLE 7.2.RME: EPA RAGS TABLE 7- FUTURE COMMERCIAL/INDUSTRIAL WORKER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Future 

feceptor Population: Commercial/Industrial Worker 

Receptor Aae: Adult 

Cancer Risk Calculations Noncancer Hazard Quotient 

Intake/Exposure Intake/Exposure 

Exposure Exposure Exposure Chemical of 
EPC Concentration CSF I Unit Risk 

Cancer 
Concentration RfD I RfC 

Medium Medium Point Route Potential Concern CAS No. Value Units Value Units Value Units Risk Value Units Value Units 

Surface Soil Surface Soil, Surface Soil Ingestion ,3,7,8· TCDD Equivalen· 1746-01·6 1.9E.Q5 mg/kg 2.9E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.8E-07 8.2E-12 mg/kg-day 7.0E-10 mg/kg-day 

ParticulatesNapors p,p'-DDT ~0-29-3 2.3E+OO mg/kg 3.5E-07 mg/kg-day 3.4E.Q1 (mg/kg-day)-1 1.2E-07 9.7E-07 mg/kg-day 5.0E-04 mg/kg-day 

Chloroform ~7-66-3 7.4E-01 mg/kg 1.1E.Q7 mg/kg-day 3.1E-02 (mg/kg-day)-1 3.5E-09 3.2E-07 mg/kg-day 1.0E-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg 1.8E.Q6 mg/kg-day - - - 5.2E-06 mg/kg-day 2.0E-03 mg/kg-day 

richloroethene 179-01-6 4.4E+OO mg/kg 6.7E-07 mg/kg-day 4.6E-02 (mg/kg-day)-1 3.1E-08 1.9E-06 mg/kg-day 5.0E-04 mg/kg-day 

l:xoosure Route T ota 5.3E.Q7 

Dermal ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E.Q5 mg/kg 7.4E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 9.7E-08 2.1E-12 mg/kg-day 7.0E-10 mg/kg-day 

p,p'-DDT ~0-29-3 2.3E+OO mg/kg 8.8E-08 mg/kg-day 3.4E.Q1 (mg/kg-day)-1 3.0E-08 2.5E-07 mg/kg-day 5.0E-04 mg/kg-day 

hloroform ~7-66-3 7.4E-01 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 - - - 1.0E-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg -- -- - - - - - 2.0E-03 mg/kg-day 

richloroethene 9-01-6 4.4E+OO mg/kg -- -- 4.6E-02 (mg/kg-day)-1 - - - 5.0E-04 mg/kg-day 

xoosure Route Total 1.3E.Q7 

Inhalation ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E.Q5 mg/kg 8.0E-10 ug/m3 3.8E+01 (ug/m3)-1 3.1E-08 2.3E-15 mg/m3 4.0E-08 mg/m3 

p,p'-DDT ~0-29-3 2.3E+OO mg/kg 6.0E.Q9 ug/m3 9.7E-05 (ug/m3)-1 5.8E-13 1.7E-14 mg/m3 -- --

L,;hloroform ~7-66-3 7.4E-01 mg/kg 2.3E-02 ug/m3 2.3E-05 - 5.3E-07 6.5E-08 mg/m3 9.8E-02 mg/m3 

is-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg 4.0E-01 ug/m3 - - - 1.1E-06 mg/m3 -- --
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Hazard 
Ouotient 

1.2E-02 

1.9E-03 

3.2E-05 

2.6E-03 

3.8E-03 

2.0E-02 

3.0E-03 

4.9E-04 

--

--

--

3.5E-03 

5.6E-08 

--

6.6E-07 

--
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richloroethene 

edium Total 

All Soil All Soil, Soil Ingestion ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 2.9E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.8E-07 8.2E-12 mg/kg-day 7.0E-10 mg/kg-day 1.2E-02 

ParticulatesNapors p,p'-DDT 0-29-3 5.8E-01 mg/kg 8.8E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.0E-08 2.5E-07 mg/kg-day 5.0E-04 mg/kg-day 4.9E-04 

hloroform 7-66-3 7.4E-01 mg/kg 1.1E-07 mg/kg-day 3.1E-02 (mg/kg-day)-1 3.5E-09 3.2E-07 mg/kg-day 1.0E-02 mg/kg-day 3.2E-05 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 7.9E-07 mg/kg-day 2.2E-06 mg/kg-day 2.0E-03 mg/kg-day 1.1E-03 

richloroethene 9-01-6 2.2E+OO mg/kg 3.3E-07 mg/kg-day 4.6E-02 (mg/kg-day)-1 1.5E-08 9.3E-07 mg/kg-day 5.0E-04 mg/kg-day 1.9E-03 

4.3E-07 1.5E-02 

(mg/kg-day)-1 9.7E-08 2.1E-12 mg/kg-day 3.0E-03 

(mg/kg-day)-1 7.6E-09 6.3E-08 mg/kg-day 1.3E-04 
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c_;hloroform ~7-66-3 7.4E-01 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 - - - 1.0E-02 mg/kg-day --

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg -- -- - - - - - 2.0E-03 mg/kg-day --

richloroethene 179-01-6 2.2E+OO mg/kg I -- -- 4.6E-02 (mg/kg-day)-1 - - - 5.0E-04 mg/kg-day --

~ 3.1E-03 

Inhalation ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg S.OE-10 ug/m3 3.8E+01 (ug/m3)-1 3.1E-08 2.3E-12 mg/m3 4.0E-08 mg/m3 5.6E-05 

p,p'-DDT ~0-29-3 5.8E-01 mg/kg 1.5E-09 ug/m3 9.7E-05 (ug/m3)-1 1.5E-13 4.3E-12 mg/m3 -- -- --

hloroform ~7-66-3 7.4E-01 mg/kg 2.3E-02 ug/m3 2.3E-05 - 5.3E-07 6.5E-05 mg/m3 9.8E-02 mg/m3 6.6E-04 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 1.7E-01 ug/m3 - - - 4.7E-04 mg/m3 -- -- --

richloroethene 9-01-6 2.2E+OO mg/kg 8.1E-02 ug/m3 4.1E-06 (ug/m3)-1 3.3E-07 2.3E-04 mg/m3 2.0E-03 mg/m3 1.1E-01 

11E-01 

l=xnosure Point Total 1.4E-06 1.3E-01 

xoosure Medium Total 1.4E-06 1.3E-01 

Medium Total 1.4E-06 1.3E-01 

Groundwater Groundwater Groundwater Ingestion 1 ,2-Dichloroethane 107-06-2 6.0E-01 ug/L 2.3E-06 mg/kg-day 9.1E-02 (mg/kg-day)-1 2.1E-07 6.4E-06 mg/kg-day 6.0E-03 mg/kg-day 1.1E-03 

1 ,2-Dichloroethylene (tot ~40-59-0 7.1E+01 ug/L 2.7E-04 mg/kg-day - - - 7.6E-04 mg/kg-day 2.0E-03 mg/kg-day 3.8E-01 

richloroethene 179-01-6 4.8E+02 ug/L 1.8E-03 mg/kg-day 4.6E-02 (mg/kg-day)-1 8.4E-05 5.1E-03 mg/kg-day 5.0E-04 mg/kg-day 1.0E+01 

Vinyl Chloride 5-01-4 3.4E+OO ug/L 1.30E-05 mg/kg-day 7.2E-01 (mg/kg-day)-1 9.4E-06 3.6E-05 mg/kg-day 3.0E-03 mg/kg-day 1.2E-02 

1.1E+01 

~;, 1Tolal 1.1E+01 

Vapors Indoor Air Inhalation 1 ,2-Dichloroethane 107-06-2 6.0E-01 ug/L 2.5E-02 ug/m3 2.6E-05 (ug/m3)-1 6.4E-07 6.9E-05 mg/m3 7.0E-03 mg/m3 9.9E-03 

(Domestic Use) 1 ,2-Dichloroethylene (tot ~40-59-0 7.1E+01 ug/L 2.9E+OO ug/m3 - - - 8.2E-03 mg/m3 -- -- --

richloroethene 9-01-6 4.8E+02 ug/L 2.0E+01 ug/m3 4.1E-06 (ug/m3)-1 8.1E-05 5.5E-02 mg/m3 2.0E-03 mg/m3 2.8E+01 

Vinyl Chloride 175-01-4 3.4E+OO ug/L 1.4E-01 ug/m3 4.4E-06 (ug/m3)-1 6.1E-07 3.9E-04 mg/m3 1.0E-01 mg/m3 3.9E-03 

l:xoosure Route T ota 8.2E-05 2.8E+01 

Indoor Air Inhalation 1 ,2-Dichloroethane 107-06-2 1.4E-02 ug/m3 1.1E-03 ug/m3 2.6E-05 (ug/m3)-1 3.0E-08 3.2E-06 mg/m3 7.0E-03 mg/m3 4.6E-04 

(Vapor Intrusion) 1 ,2-Dichloroethylene (tot ~40-59-0 6.1E+OO ug/m3 5.1E-01 ug/m3 - - - 1.4E-03 mg/m3 -- -- --

richloroethene 9-01-6 9.3E+01 ug/m3 7.6E+OO ug/m3 4.1E-06 (ug/m3)-1 3.1E-05 2.1E-02 mg/m3 2.0E-03 mg/m3 1.1E+01 

Vinyl Chloride 175-01-4 2.5E+OO ug/m3 2.1E-01 ug/m3 4.4E-06 (ug/m3)-1 9.1E-07 5.8E-04 mg/m3 1.0E-01 mg/m3 5.8E-03 

xoosure Route Total 3.2E-05 1.1E+01 

, D, \Tnbl :: ~ 4.9E+01 
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Notes: 

Not available or not applicable ( mg/kg-day )-1 1/(Milligram per kilogram per day) 

bgs Below ground surface mg/L Milligram per liter 

CSF Cancer slope factor mg/m3 Milligram per cubic meter 

EPA U.S. Environmental Protection Agency RAGS Risk Assessment Guidance for Superfund 

EPC Exposure point concentration RIC Reference concentration 

mg/kg Milligram per kilogram RID Reference dose 

mg/kg-day Milligram per kilogram per day (ug/m3)-1 1/Microgram per cubic meter 
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TABLE 9.2.RME: EPA RAGS TABLE 9- FUTURE COMMERCIAUINDUSTRIAL WORKER SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Potential Concern ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Tota Target Organ(s) Routes Tota 

Reproductive, Hepatic, Endocrine, 
SurfaceSoil SurfaceSoil, Surface Soil 2,3,7,8-TCDD Equivalent 1746-01- 3.8E-07 9.7E-08 3.1E-08 5.1E-07 Respiratory, Hematologic, 1.2E-02 3.0E-03 5.6E-08 1.5E-02 

Developmental 

Particulates I Vapors p,p'-DDT 50-29-3 1.2E-07 3.0E-08 5.8E-13 1.5E-07 Hepatic 1.9E-03 4.9E-04 2.4E-03 

Chloroform 67-66-3 3.5E-09 5.3E-07 5.4E-07 Hepatic 3.2E-05 6.6E-07 3.2E-05 

cis-1 ,2-Dichloroethylene 156-59-2 Urinary, Whole Body 2.6E-03 2.6E-03 

Trichloroethene 79-01-6 3.1E-08 6.7E-07 7.0E-07 
Developmental, Cardiovascular, 

3.8E-03 2.3E-04 4.0E-03 
Immune 

hemical Total 2.0E-02 3.5E-03 2. 

Fxposure Point Total 

~ 
2.4E-02 II 
2.4E-02 II 

urface Soil Total 1.9E-06 2.4E-02 

Reproductive, Hepatic, Endocrine, 
All Soil All Soil, All Soil 2,3,7,8-TCDD Equivalent 1746-01- 3.8E-07 9.7E-08 3.1E-08 5.1E-07 Respiratory, Hematologic, 1.2E-02 3.0E-03 5.6E-05 1.5E-02 

Developmental 

Particulates I Vapors p,p'-DDT 50-29-3 3.0E-08 7.6E-09 1.5E-13 3.7E-08 Hepatic 4.9E-04 1.3E-04 6.2E-04 

Chloroform 67-66-3 3.5E-09 5.3E-07 5.4E-07 Hepatic 3.2E-05 6.6E-04 6.9E-04 

cis-1 ,2-Dichloroethylene 156-59-2 Urinary, Whole Body 1.1E-03 1.1E-03 

Trichloroethene 79-01-6 1.5E-08 3.3E-07 3.5E-07 
Developmental, Cardiovascular, 

1.9E-03 1.1E-01 1.2E-01 
Immune 

IPhemical Total 4.3E-07 1.0E-07 8.9E-07 1.4E-06 1.5E-02 3.1E-03 1.1E-01 1.3E-01 

1.4E-06 1.3E-01 

II Soil Total 1.4E-06 1.3E-01 

II Soil Total 1.4E-06 1.3E-01 

Groundwater Groundwater Groundwater 1 ,2-Dichloroethane 107-06-2 2.1E-07 6.4E-07 8.5E-07 Urinary, Hepatic, Nervous 1.1E-03 9.9E-03 1.1E-02 

Vapors 1 ,2-Dichloroethylene (total) 540-59-0 Hematologic 3.8E-01 3.8E-01 

(Domestic Use) Trichloroethene 79-01-6 8.4E-05 8.1E-05 1.7E-04 
uevelopmental, cardiovascular, 

1.0E+01 2.8E+01 3.8E+01 
Immune 

iv'nyl Chloride 75-01-4 9.4E-06 6.1E-07 1.0E-07 Hepatic 1.2E-02 3.9E-03 1.6E-02 

hemical Total 

~ 
1.1E+01 '"~"~ 

Vapors Indoor Air 1 ,2-Dichloroethane 1 07-06-2 -- -- 3.0E-08 3.0E-08 Nervous 4.6E-04 4.6E-04 

(Vapor Intrusion) 1 ,2-Dichloroethylene (total) 540-59-0 

Trichloroethene 79-01-6 3.1E-05 3.1E-05 
uevelopmental, cardiovascular, 

1.1E+01 1.1E+01 
Immune 

iv'nyl Chloride 75-01-4 9.1E-07 9.1E-07 Hepatic 5.8E-03 5.8E-03 

phemical Total 3.2E-05 3.2E-05 1.1E+01 1.1E+01 

1.1E+01 

~:~~:~~~~r, ... ,,~, 3. 

~ . 
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TABLE 10.2.RME: EPA RAGS TABLE 10- FUTURE COMMERICALIINDUSTRIAL WORKER RISK AND HAZARD SUMMARY- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

pcenario Timeframe: Current/Future 

Receptor Population: Commercial/Industrial Worker 

Receptor Age: Adult 

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk 

Potential Concern ngestion Dermal Inhalation Exposure Primary 

Routes Total Target Organ(s) 

SurfaceSoil SurfaceSoil, Surface Soil richloroethene 79-01-6 3.1E-08 -- 6.7E-07 7.0E-07 U"v"'Vf''' '"' ll<11, va• u•vva~vu•a•, 
Immune 

Particulates I Vapors 

phemical Total 3.1E-08 -- 6.7E-07 7.0E-07 

xposure Point Total 7.0E-07 

Fxposure Medium Total 7.0E-07 

purface Soil Total 7.0E-07 

All Soil All Soil, All Soil richloroethene 79-01-6 1.5E-08 -- 3.3E-07 3.5E-07 u"v"'vl-''' '"'Hal, varLuvvascu1ar, 
Immune 

Particulates I Vapors 

t--hemical Total 1.5E-08 -- 3.3E-07 3.5E-07 

Exposure Point Total 3.5E-07 

j\11 Soil Total 3.5E-07 

~II Soil Total 3.5E-07 

Groundwater Groundwater Groundwater richloroethene 79-01-6 8.4E-05 -- 8.1E-05 1.7E-04 u"v"'Uf"' "" Ola•, va• u•uva<>'-u•a•, 
Immune 

Vapors Vinyl Chloride 75-01-4 9.4E-06 -- 6.1E-07 1.0E-07 Hepatic 

(Domestic Use) 

phemical Total 9.4E-05 -- 8.1E-05 1.8E-04 

xposure Point Total 1.8E-04 

pomestic Use of Groundwater Total 1.8E-04 

Vapors Indoor Air richloroethene 79-01-6 -- -- 3.1E-05 3.1E-05 u"v"'Uf"' '"' Ola•, va• u•uva<>'-u•a•, 
Immune 

(Vapor Intrusion) 

phemical Total -- -- 3.1E-05 3.1E-05 

xposure Point Total 3.1E-05 

Vapor Intrusion from Groundwater Total 3.1E-05 

~roundwater Total 2.1E-04 

feceptor Total: Surface Soil+ Groundwater 2E-04 

feceptor Total: All Soil+ Groundwater 2E-04 
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Non-Carcinogenic Hazard Quotient 

Ingestion Dermal Inhalation Exposure 

Routes Total 

3.8E-03 -- 2.3E-04 4.0E-03 

3.8E-03 -- 2.3E-04 4.0E-03 

4.0E-03 

4.0E-03 

4.0E-03 

1.9E-03 -- 1.1E-01 1.2E-01 

1.9E-03 -- 1.1E-01 1.2E-01 

1.2E-01 

1.2E-01 

1.2E-01 

1.0E+01 -- 2.8E+01 3.8E+01 

1.2E-02 -- 3.9E-03 1.6E-02 

1.0E+01 -- 2.8E+01 3.8E+01 

3.8E+01 

3.8E+01 

-- -- 1.1 E+01 1.1E+01 

-- -- 1.1 E+01 1.1E+01 

1.1E+01 

1.1E+01 

4.9E+01 

5E+01 

5E+01 
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TABLE 7.3.RME: EPA RAGS TABLE 7- FUTURE OUTDOOR WORKER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Future 

:~~eptor Population: Outdoor Worker 

Cane r Risk C~lculations 
Intake/Exposure 

Exposure Exposure Exposure Chemical of 
EPC Concentration CSF I Unit Risk 

Cancer 
Medium Medium Point Route me ern CAS No. Risk 

Surface Soil Surface Soil Surface Soil Ingestion ,3,7,8-TCDD Equivalenl 1746-01-6 1.9E-05 mg/kg 5.3E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 6.9E-07 

Particulates ,p'-DDT 0-29-3 2.3E+OO mg/kg 6.2E-07 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.1E-07 

and Vapors Chloroform 7-66-3 7.4E-01 mg/kg 2.0E-07 mg/kg-day 3.1E-02 (mg/kg-day)-1 6.3E-09 

is-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg 3.3E-06 mg/kg-day -- - -

richloroethene 9-01-6 4.4E+OO mg/kg 1.2E-06 mg/kg-day 4.6E-02 (mg/kg-day)-1 5.6E-08 

xnosure Route Total 9.6E-07 

Dermal ,3,7,8-TCDD Equivalenl 1746-01-6 1.9E-05 mg/kg 6.7E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 8.7E-08 

,p'-DDT 0-29-3 2.3E+OO mg/kg 7.9E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.7E-08 

hloroform 7-66-3 7.4E-01 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 -

is-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg -- -- -- - -

richloroethene 9-01-6 4.4E+OO mg/kg -- -- 4.6E-02 (mg/kg-day)-1 -

Exoosure Route Total 1.1E-07 

Inhalation ,3,7,8-TCDD Equivalenl 1746-01-6 1.9E-05 mg/kg 7.2E-10 ug/m3 3.8E+01 (ug/m3)-1 2.8E-08 

,p'-DDT 0-29-3 2.3E+OO mg/kg 5.4E-09 ug/m3 9.7E-05 (ug/m3)-1 5.2E-13 

hloroform 7-66-3 7.4E-01 mg/kg 2.1E-02 ug/m3 2.3E-05 - 4.8E-07 

is-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg 3.6E-01 ug/m3 -- - -

richloroethene 9-01-6 4.4E+OO mg/kg 1.5E-01 ug/m3 4.1E-06 (ug/m3)-1 6.1E-07 
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Nonca cer HaJrd Quotient 

Intake/Exposure 
Concentration RfD/ RfC 

Hazard 
Quotient 

1.5E-11 mg/kg-day 7.0E-10 mg/kg-day 2.1E-02 

1.7E-06 mg/kg-day 5.0E-04 mg/kg-day 3.5E-03 

5.7E-07 mg/kg-day 1.0E-02 mg/kg-day 5.7E-05 

9.3E-06 mg/kg-day 2.0E-03 mg/kg-day 4.6E-03 

3.4E-06 mg/kg-day 5.0E-04 mg/kg-day 6.8E-03 

3.6E-02 

1.9E-12 mg/kg-day 7.0E-10 mg/kg-day 2.7E-03 

2.2E-07 mg/kg-day 5.0E-04 mg/kg-day 4.4E-04 

- - 1.0E-02 mg/kg-day --

- - 2.0E-03 mg/kg-day --

- - 5.0E-04 mg/kg-day --

3.1E-03 

2.0E-12 mg/m3 4.0E-08 mg/m3 5.1E-05 

1.5E-11 mg/m3 - -- --

5.8E-05 mg/m3 9.8E-02 mg/m3 5.9E-04 

1.0E-05 mg/m3 - -- --

4.1E-04 mg/m3 2.0E-03 mg/m3 2.1E-01 
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All Soil All Soil 

Notes: Notes: 

bgs bgs 

CAS CAS 

CSF CSF 

EPA EPA 

EPC EPC 

mg/kg mg/kg 

mg/kg-day mg/kg-day 

(mg/kg-day)-1 (mg/kg-day)-1 

mg/m3 mg/m3 

All Soil All Soil 

Particulates 

and Vapors 

Not available or not applicable 

Below ground surface 

Chemical Abstract Service 

Cancer slope factor 

U.S. Environmental Protection Agency 

Exposure point concentration 

Milligram per kilogram 

Milligram per kilogram per day 

1/(Milligram per kilogram per day) 

Milligram per cubic meter 

Ingestion 

x osure Route Total 

Dermal 

,3,7,8-TCDD Equivalenl 

,p'-DDT 

hloroform 

is-1 ,2-Dichloroethylene 

richloroethene 

,3,7,8-TCDD Equivalenl 

,p'-DDT 

hloroform 

is-1 ,2-Dichloroethylene 

richloroethene 

,3,7,8-TCDD Equivalenl 

,p'-DDT 

hloroform 

is-1 ,2-Dichloroethylene 

richloroethene 

RAGS 

RfC 

RfD 

(ug/m3)-1 

(mg/kg-day)-1 

mg/m3 

RAGS 

RfC 

RfD 

(ug/m3)-1 

1746-01-6 1.9E-05 mg/kg 5.3E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 

0-29-3 5.8E-01 mg/kg 1.6E-07 mg/kg-day 3.4E-01 (mg/kg-day)-1 

7-66-3 7.4E-01 mg/kg 2.0E-07 mg/kg-day 3.1E-02 (mg/kg-day)-1 

156-59-2 5.1E+OO mg/kg 1.4E-06 mg/kg-day 

9-01-6 2.2E+OO mg/kg 6.0E-07 mg/kg-day 4.6E-02 (mg/kg-day)-1 

1746-01-6 1.9E-05 mg/kg 6.7E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 

0-29-3 5.8E-01 mg/kg 2.0E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 

7-66-3 7.4E-01 mg/kg 3.1E-02 (mg/kg-day)-1 

156-59-2 5.1E+OO mg/kg 

9-01-6 2.2E+OO mg/kg 4.6E-02 (mg/kg-day)-1 

1746-01-6 1.9E-05 mg/kg 7.2E-10 ug/m3 3.8E+01 (ug/m3)-1 

0-29-3 5.8E-01 mg/kg 1.4E-09 ug/m3 9.7E-05 (ug/m3)-1 

7-66-3 7.4E-01 mg/kg 2.1E-02 ug/m3 2.3E-05 

156-59-2 5.1E+OO mg/kg 1.5E-01 ug/m3 

9-01-6 2.2E+OO mg/kg 7.3E-02 ug/m3 4.1E-06 (ug/m3)-1 

Total of Rece tor Risks Across All Medi 

Risk Assessment Guidance for Superfund 

Reference concentration 

Reference dose 

1/Microgram per cubic meter 

1/(Milligram per kilogram per day) 

Milligram per cubic meter 

Risk Assessment Guidance for Superfund 

Reference concentration 

Reference dose 

1/Microgram per cubic meter 
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6.9E-07 1.5E-11 mg/kg-day 7.0E-10 mg/kg-day 2.1E-02 

5.4E-08 4.4E-07 mg/kg-day 5.0E-04 mg/kg-day 8.9E-04 

6.3E-09 5.7E-07 mg/kg-day 1.0E-02 mg/kg-day 5.7E-05 

4.0E-06 mg/kg-day 2.0E-03 mg/kg-day 2.0E-03 

2.8E-08 1.7E-06 mg/kg-day 5.0E-04 mg/kg-day 3.4E-03 

7.7E-07 2.7E-02 

8.7E-08 1.9E-12 mg/kg-day 7.0E-10 mg/kg-day 2.7E-03 

6.8E-09 5.6E-08 mg/kg-day 5.0E-04 mg/kg-day 1.1E-04 

1.0E-02 mg/kg-day 

2.0E-03 mg/kg-day 

5.0E-04 mg/kg-day 

2.8E-08 2.0E-12 mg/m3 4.0E-08 mg/m3 5.1E-05 

1.3E-13 3.8E-12 mg/m3 

4.8E-07 5.8E-05 mg/m3 9.8E-02 mg/m3 5.9E-04 

4.3E-04 mg/m3 

3.0E-07 2.0E-04 mg/m3 2.0E-03 mg/m3 1.0E-01 

2E-06 Total of Rece tor Hazards Across All Me 
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TABLE 7.3.RME: EPA RAGS TABLE 7- FUTURE OUTDOOR WORKER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: 

ceptor Population: 

Surface Soil 

Page 4 of 4 
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All Soil 

Notes: 

bgs 

CAS 

CSF 

EPA 

EPC 

mg/kg 

mg/kg-day 

(mg/kg-day)-1 

mg/m3 

Page 6 of 4 
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TABLE 9.3.RME: EPA RAGS TABLE 9- FUTURE OUTDOOR WORKER SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

~cenario Timeframe: Future 

Receptor Population: Outdoor Worker 

Receotor Aae: Adult 

Medium Exposure Medium Exposure Point Chemical of CAS No. CarcinoQenic Risk 

Potential Concern Ingestion Dermal Inhalation Exposure Primary 

Routes Total Taraet Oraan(s) 

Reproductive, Hepatic, Endocrine, 
Surface Soil Surface Soil, Surface Soil 2,3,7,8-TCDD Equivalen 1746-01-E 6.9E-07 8.7E-08 2.8E-08 80E-07 Respiratory, Hematologic, 

Developmental 

ParticulatesNapors ParticulatesNapors p,p'-DDT ~0-29-3 2.1E-07 2.7E-08 5.2E-13 2.4E-07 Hepatic 

Chloroform f7-66-3 6.3E-09 -- 4.8E-07 4.9E-07 Hepatic 

cis-1 ,2-Dichloroethylene 156-59-2 -- -- -- -- Urinary, Whole Body 

richloroethene 9-01-6 5.6E-08 -- 6.1E-07 6.6E-07 uevelopmental, cardiovascular, 
Immune 

J-'hemical Total 9.6E-07 1.1E-07 1.1E-06 2.2E-06 

~posure Point Total 2.2E-06 

~urface Soil 2.2E-06 

Reproductive, Hepatic, Endocrine, 
All Soil All Soil All Soil 2,3,7,8-TCDD Equivalen 1746-01-E 6.9E-07 8.7E-08 2.8E-08 80E-07 Respiratory, Hematologic, 

Developmental 

ParticulatesNapors ParticulatesNapors p,p'-DDT ~0-29-3 5.4E-08 6.8E-09 1.3E-13 6.1E-08 Hepatic 

Chloroform ~7-66-3 6.3E-09 -- 4.8E-07 4.9E-07 Hepatic 

cis-1 ,2-Dichloroethylene 156-59-2 -- -- -- -- Urinary, Whole Body 

richloroethene 9-01-6 2.8E-08 -- 30E-07 3.3E-07 Developmental, Cardiovascular, 
Immune 

~posure Point Total 7.7E-07 9.4E-08 8.1E-07 1.7E-06 

f'IISoil 1.7E-06 

Receptor Total: Surface Soil 2E-06 

Receptor Total: All Soil 2E-06 

Page 1 of 1 

Non-CarcinoQenic Hazard Quotient 

Ingestion Dermal Inhalation Exposure 

Routes Total 

2.1E-02 2.7E-03 5.1E-05 2.4E-02 

3.5E-03 4.4E-04 -- 3.9E-03 

5.7E-05 -- 5.9E-04 6.5E-04 

4.6E-03 -- -- 4.6E-03 

6.8E-03 -- 2.1E-01 2.1E-01 

3.6E-02 3.1E-03 2.1E-01 2.5E-01 

2.5E-01 

2.5E-01 

2.1E-02 2.7E-03 5.1E-05 2.4E-02 

8.9E-04 1.1E-04 -- 1.0E-05 

5.7E-05 -- 5.9E-04 6.5E-04 

20E-03 -- -- 20E-03 

3.4E-03 -- 1.0E-01 1.1E-01 

2.7E-02 2.8E-03 1.0E-01 1.3E-01 

1.3E-01 II 
2EH 
1E-
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TABLE 10.3.RME: EPA RAGS TABLE 10- FUTURE OUTDOOR WORKER RISK AND HAZARD SUMMARY- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

Carcinogenic Risk 

Potential Concern 

n. 

Surface Soil Surface Soil, Surface Soil 

ParticulatesNapors ParticulatesNapors 

IPhemical Total 

purface Soil 

All Soil All Soil All Soil 

ParticulatesNapors ParticulatesNapors 

1\11 Soil 

Receptor Total: Surface Soil 

Receptor Total: All Soil 

Primary Ingestion 

T 
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Non-Carcino enic Hazard Quotient 

Dermal Inhalation Exposure 

Routes Total 

I .. 
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TABLE 7.4.RME: EPA RAGS TABLE 7- CURRENT/FUTURE CONSTRUCTION/UTILITY WORKER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Current/Future 

eceptor Population: Construction/Utility Worker 

Arlult 

Cane r Risk Cblculations Nonca cer HaJrd Quotient 

Intake/Exposure Intake/Exposure 

Exposure Exposure Exposure Chemical of 
EPC Concentration CSF I Unit Risk 

Cancer 
Concentration RfD I RfC 

Medium Medium Point Route p CAS No. Risk Units 

All Soil All Soil All Soil Ingestion Q,3,7,8-TCDD Equivalent 1746-01-6 1.9E-05 mg/kg 4.0E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.2E-08 5.7E-11 mg/kg-day 7.0E-10 mg/kg-day 

Particulates p,p'-DDT ~0-29-3 5.8E-01 mg/kg 1.2E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.1E-09 1.7E-06 mg/kg-day 5.0E-04 mg/kg-day 

and Vapors hloroform ~7-66-3 7.4E-01 mg/kg 1.6E-08 mg/kg-day 3.1E-02 ( mg/kg-day )-1 4.8E-10 2.2E-06 mg/kg-day 1.0E-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 1.1E-07 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 2.0E-03 mg/kg-day 

richloroethene 9-01-6 2.2E+OO mg/kg 4.6E-08 mg/kg-day 4.6E-02 ( mg/kg-day )-1 2.1E-09 6.4E-06 mg/kg-day 5.0E-04 mg/kg-day 

l=xoosure Route Total 5.9E-08 

Dermal Q,3,7,8-TCDD Equivalent 1746-01-6 1.9E-05 mg/kg 3.9E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.0E-09 5.4E-12 mg/kg-day 7.0E-10 mg/kg-day 

p,p'-DDT ~0-29-3 5.8E-01 mg/kg 1.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.9E-10 1.6E-07 mg/kg-day 5.0E-04 mg/kg-day 

~hloroform ~7-66-3 7.4E-01 mg/kg -- -- 3.1E-02 ( mg/kg-day )-1 -- -- -- 1.0E-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day 

richloroethene 9-01-6 2.2E+OO mg/kg -- -- 4.6E-02 ( mg/kg-day )-1 -- -- -- 5.0E-04 mg/kg-day 

Page 1 of 4 

Hazard 

8.1E-02 

3.4E-03 

2.2E-04 

7.6E-03 

1.3E-02 

1.0E-01 

7.8E-03 

3.3E-04 

--

--

--
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,3,7,8-TCDD Equivalent 1.9E-05 mg/kg 1.7E-11 ug/m3 3.8E+01 (ug/m3)-1 mg/m3 4.0E-08 mg/m3 

,p'-DDT 5.8E-01 mg/kg 3.2E-11 ug/m3 9.7E-05 (ug/m3)-1 3.1E-15 4.4E-12 mg/m3 

hloroform 7.4E-01 mg/kg 4.8E-04 ug/m3 2.3E-05 1.1E-08 6.8E-05 mg/m3 9.8E-02 mg/m3 6.9E-04 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 3.5E-03 ug/m3 4.9E-04 mg/m3 

richloroethene 9-01-6 2.2E+OO mg/kg 1.7E-03 ug/m3 4.1E-06 (ug/m3)-1 6.9E-09 2.4E-04 mg/m3 2.0E-03 mg/m3 1.2E-01 

T 
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Groundwater Groundwater Groundwater 

Groundwater Vapors Trench Air 

(in trenches) 

Notes: 

Not available or not applicable 

bgs Below ground surface 

CAS Chemical Abstract Service 

CSF Cancer slope factor 

EPA U.S. Environmental Protection Agency 

EPC Exposure point concentration 

mg/kg Milligram per kilogram 

mg/kg-day Milligram per kilogram per day 

Dermal 

Inhalation 

1 ,2-Dichloroethane 

1 ,2-Dichloroethylene (total) 

richloroethene 

inyl Chloride 

1 ,2-Dichloroethane 

1 ,2-Dichloroethylene (total) 

richloroethene 

inyl Chloride 

(mg/kg-day)-1 

mg/L 

mg/m3 

RAGS 

RfC 

RfD 

ug/m3 

(ug/m3)-1 

107-06-2 6.0E-01 ug/L 1.7E-09 mg/kg-day 9.1E-02 (mg/kg-day)-1 1.6E-10 2.4E-07 mg/kg-day 6.0E-03 mg/kg-day 

540-59-0 7.1 E+01 ug/L 5.2E-07 mg/kg-day 7.3E-05 mg/kg-day 2.0E-03 mg/kg-day 

79-01-6 4.8E+02 ug/L 4.0E-06 mg/kg-day 4.6E-02 (mg/kg-day)-1 1.9E-07 5.7E-04 mg/kg-day 5.0E-04 mg/kg-day 

75-01-4 3.4E+OO ug/L 1.8E-08 mg/kg-day 7.2E-01 (mg/kg-day)-1 1.3E-08 2.5E-06 mg/kg-day 3.0E-03 mg/kg-day 

107-06-2 4.6E+OO ug/m3 3.9E-03 ug/m3 2.6E-05 (ug/m3)-1 mg/m3 7.0E-03 mg/m3 

40-59-0 5.7E+02 ug/m3 4.8E-01 ug/m3 mg/m3 

9-01-6 3.3E+03 ug/m3 2.8E+OO ug/m3 4.1E-06 (ug/m3)-1 mg/m3 2.0E-03 mg/m3 

5-01-4 3.4E+01 ug/m3 2.9E-02 ug/m3 4.4E-06 (ug/m3)-1 mg/m3 1.0E-01 mg/m3 

T 

1/(Milligram per kilogram per day) 

Milligram per liter 

Milligram per cubic meter 

Risk Assessment Guidance for Superfund 

Reference concentration 

Reference dose 

Microgram per cubic meter 

1/Microgram per cubic meter 
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4.0E-05 

3.7E-02 

1.1E+OO 

8.5E-04 

ED_001521 C_00000018-00127 



TABLE 9.4.RME: EPA RAGS TABLE 9 -CURRENT/FUTURE CONSTRUCTION WORKER SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Current/Future 

'<eceptor Population: Construction/Utility Worker 

'<eceotor Aae: Adult 

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinoaenic Risk Non-Carcinoaenic Hazard Quotient 

Potential Concern ngestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

IRoutes Total Taraet Oraan(s) Routes Tota 
Reproductive, Hepatic, Endocrine, 

All Soil All Soil, All Soil 2,3,7,8-TCDD Equivalent 1746-01-€ 5.2E-08 5.0E-09 6.4E-10 5.8E-08 Respiratory, Hematologic, 8.1E-02 7.8E-03 5.9E-05 8.9E-02 
Developmental 

ParticulatesNapors p,p'-DDT 50-29-3 4.1E-09 3.9E-10 3.1E-15 4.5E-09 Hepatic 3.4E-03 3.3E-04 -- 3.7E-03 

Chloroform 67-66-3 4.8E-10 -- 1.1E-08 1.2E-08 Hepatic 2.2E-04 -- 6.9E-04 9.1E-04 

is-1 ,2-Dichloroethylene 156-59-2 -- -- -- -- Urinary, Whole Body 7.6E-03 -- -- 7.6E-03 

richloroethene 79-01-6 2.1E-09 -- 6.9E-09 9.0E-09 
Developmental, Cardiovascular, 

1.3E-02 -- 1.2E-01 1.3E-01 Immune 

r.;hemical Total 5.9E-08 5.4E-09 1.9E-08 8.3E-08 1.0E-01 8.1E-03 1.2E-01 2.3E-01 

xposure Point Total 8.3E-08 2.3E-01 

j\11 Soil Total 8.3E-08 2.3E-01 

Groundwater Groundwater Groundwater 1 ,2-Dichloroethane 107-06-2 -- 1.6E-10 1.0E-07 1.0E-07 Urinary, Hepatic, Nervous -- 4.0E-05 7.9E-02 7.9E-02 

and Vapors and Trench Air 1 ,2-Dichloroethylene (total) 540-59-0 -- -- -- -- Hematologic -- 3.7E-02 -- 3.7E-02 

richloroethene 79-01-6 -- 1.9E-07 1.2E-05 1.2E-05 
Developmental, Cardiovascular, -- 1.1E+OO 2.0E+02 2.0E+02 Immune 

Vinyl Chloride 75-01-4 -- 1.3E-08 1.3E-07 1.4E-07 Hepatic -- 8.5E-04 4.1E-02 4.2E-02 

~hemical Total -- 2.0E-07 1.2E-05 1.2E-05 -- 1.2E+OO 2.0E+021 2.0E+02 II 
Exposure Point Total 1.2E-05 2.0E+02 II 

proundwater Total 1.2E-05 2.0E+02 II 
'<eceptor Total: Soil+ Groundwater 1E-05 2E+02 II 
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TABLE 10.4.RME: EPA RAGS TABLE 10- CURRENT/FUTURE CONSTRUCTION WORKER RISK AND HAZARD SUMMARY- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Current/Future 

'<eceptor Population: Construction/Utility Worker 

'<ecentor Aae: Adult 

Medium Exposure Medium Exposure Point Chemical of CAS No. CarcinoQenic Risk 

Potential Concern ngestion Dermal Inhalation Exposure Primary 

Routes Total Taraet Oraan(s) 

All Soil All Soil, All Soil - - -- -- -- -- --

ParticulatesNapors 

~hemical Total -- -- -- --

xposure Point Total --

~II Soil Total --

Groundwater Groundwater Groundwater richloroethene 9-01-6 -- 1.9E-07 1.2E-05 1.2E-05 ~~•~•vi'' lllal, valuluva<>'-Uial, 

Immune 
and Vapors and Trench Air Vinyl Chloride 75-01-4 -- 1.3E-08 1.3E-07 1.4E-07 Hepatic 

1--hemical Total -- 2.0E-07 1.2E-05 1.2E-05 

Exposure Point Total 1.2E-05 

proundwater Total 1.2E-05 

~eceptor Total: Soil+ Groundwater 1E-05 

Page 1 of 1 

Non-CarcinoQenic Hazard Quotient 

Ingestion Dermal Inhalation Exposure 

Routes Tota 

-- -- -- --

-- -- -- --

--

--

-- 1.1E+OO 2.0E+02 2.0E+02 

-- 8.5E-04 4.1E-02 4.2E-02 

-- 1.1E+OO 2.0E+021 2.0E+02 II 
2.0E+02 

2.0E+02 

2E+02 
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TABLE 7.5.RME: EPA RAGS TABLE 7-FUTURE CHILD RECREA TIONALIST CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

Cancer Risk Calculations Noncancer Hazard Quotient 

Intake/Exposure 
I I 

Intake/Exposure 
I I EPC Concentration CSF I Unit Risk Concentration RfD/RfC 

Exposure Exposure Exposure Chemical of I Cancer 
I ~~zoat~~nt Medium Medium Point Route CAS No. Risk 
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All Soil All Soil, Soil Ingestion 2,3,7,8-TCDD Equivalen11746-01-6 1.9E-05 mg/kg 8.0E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.0E-06 9.4E-11 mg/kg-day 7.0E-10 mg/kg-day 1.3E-01 

ParticulatesNapors p,p'-DDT 0-29-3 5.8E-01 mg/kg 2.4E-07 mg/kg-day 3.4E-01 (mg/kg-day)-1 8.2E-08 2.8E-06 mg/kg-day 5.0E-04 mg/kg-day 5.6E-03 

Chloroform ~7-66-3 7.4E-01 mg/kg 3.1E-07 mg/kg-day 3.1E-02 (mg/kg-day)-1 9.6E-09 3.6E-06 mg/kg-day 1.0E-02 mg/kg-day 3.6E-04 

cis-1 ,2-0ichloroethylene 156-59-2 5.1E+OO mg/kg 1.1E-05 mg/kg-day -- -- -- 2.5E-05 mg/kg-day 2.0E-03 mg/kg-day 1.3E-02 

Trichloroethene 9-01-6 2.2E+OO mg/kg 4.9E-06 mg/kg-day 4.6E-02 (mg/kg-day)-1 2.2E-07 1.1E-05 mg/kg-day 5.0E-04 mg/kg-day 2.1E-02 

~ 
Dermal 2,3,7,8-TCDD Equivalen11746-01-6 1.9E-05 mg/kg 5.7E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 7.4E-08 6.7E-12 mg/kg-day 7.0E-10 mg/kg-day 9.5E-03 

p,p'-DDT 0-29-3 5.8E-01 mg/kg 1.7E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.8E-09 2.0E-07 mg/kg-day 5.0E-04 mg/kg-day 4.0E-04 

Chloroform ~7-66-3 7.4E-01 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

cis-1 ,2-0ichloroethylene 156-59-2 5.1E+OO mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Trichloroethene 9-01-6 2.2E+OO mg/kg -- -- 4.6E-02 (mg/kg-day)-1 -- -- -- 5.0E-04 mg/kg-day --

~ 
Inhalation 2,3,7,8-TCDD Equivalen11746-01-6 1.9E-05 mg/kg 3.9E-11 ug/m3 3.8E+01 (ug/m3)-1 1.5E-09 4.5E-13 mg/m3 4.0E-08 mg/m3 1.1E-05 

p,p'-DDT 0-29-3 5.8E-01 mg/kg 7.3E-11 ug/m3 9.7E-05 (ug/m3)-1 7.1 E-15 8.5E-13 mg/m3 -- -- --

Chloroform ~7-66-3 7.4E-01 mg/kg 1.1E-03 ug/m3 2.3E-05 -- 2.6E-08 1.3E-05 mg/m3 9.8E-02 mg/m3 1.3E-04 

cis-1 ,2-0ichloroethylene 156-59-2 5.1E+OO mg/kg 4.3E-02 ug/m3 -- -- -- 9.5E-05 mg/m3 -- -- --

Trichloroethene 9-01-6 2.2E+OO mg/kg 2.1E-02 ug/m3 4.1E-06 (ug/m3)-1 8.5E-08 4.6E-05 mg/m3 2.0E-03 mg/m3 2.3E-02 

~ e 
2.1E-01 

Vledium Total 1. 2.1E-01 

Surface Water Surface Water Surface Water Ingestion alpha-Chlordane ~103-71-9 1.1E-01 ug/L 2.9E-09 mg/kg-day 3.5E-01 (mg/kg-day)-1 1.0E-09 3.4E-08 mg/kg-day 5.0E-04 mg/kg-day 6.7E-05 

Dieldrin ~0-57-1 2.6E-01 ug/L 6.8E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.1 E-07 8.0E-08 mg/kg-day 5.0E-05 mg/kg-day 1.6E-03 

gamma-Chlordane 12789-03-6 9.8E-02 ug/L 2.6E-09 mg/kg-day 3.5E-01 (mg/kg-day)-1 9.0E-10 3.0E-08 mg/kg-day 5.0E-04 mg/kg-day 6.0E-05 

mn<""' Rn,te Tnh H'-07 7<'-01 

Dermal alpha-Chlordane ~103-71-9 1.1E-01 ug/L 5.1E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 1.8E-07 5.9E-06 mg/kg-day 5.0E-04 mg/kg-day 1.2E-02 

Dieldrin ~0-57-1 2.6E-01 ug/L 3.5E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 5.6E-06 4.1E-06 mg/kg-day 5.0E-05 mg/kg-day 8.1E-02 

gamma-Chlordane 12789-03-6 9.8E-02 ug/L 4.5E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 1.6E-07 5.3E-06 mg/kg-day 5.0E-04 mg/kg-day 1.1E-02 

xnosure Route Total EEl 1.0E-01 

Tntel 1F-01 

1F-01 

ED_001521 C_00000018-00131 



Sediment 

Notes: 

bgs 

CSF 

EPA 

EPC 

mglkg 

mglkg-day 

(mg/kg-day)-1 

mg/L 

mg/m3 

RAGS 

RfC 

RID 

(uglm3)-1 

Sediment Sediment 

Not available or not applicable 

Below ground surface 

Cancer slope factor 

U.S. Environmental Protection Agency 

Exposure point concentration 

Milligram per kilogram 

Milligram per kilogram per day 

1/(Milligram per kilogram per day) 

Milligram per liter 

Milligram per cubic meter 

Risk Assessment Guidance for Superfund 

Reference concentration 

Reference dose 

1/Microgram per cubic meter 

Ingestion ldr!n 09-00-2 

alpha-Chlordane 103-71-9 

0-57-1 

gamma-Chlordane 

ldr!n 09-00-2 

alpha-Chlordane 103-71-9 

0-57-1 

gamma-Chlordane 12789-03-6 

9.0E+OO mglkg 3.8E-06 mglkg-day 1.7E+01 (mg/kg-day)-1 6.4E-05 4.4E-05 mglkg-day 3.0E-05 mglkg-day 1.5E+OO 

1.3E+OO mglkg 5.6E-07 mglkg-day 3.5E-01 (mg/kg-day)-1 2.0E-07 6.5E-06 mglkg-day 5.0E-04 mglkg-day 1.3E-02 

6.1E+OO mglkg 2.6E-06 mglkg-day 1.6E+01 (mg/kg-day)-1 4.1 E-05 3.0E-05 mglkg-day 5.0E-05 mglkg-day 6.0E-01 

1.5E+OO mglkg 6.3E-07 mglkg-day 3.5E-01 (mg/kg-day)-1 2.2E-07 7.4E-06 mglkg-day 5.0E-04 mglkg-day 1.5E-02 

9.0E+OO mglkg 1.7E+01 (mg/kg-day)-1 3.0E-05 

1.3E+OO mglkg 2.4E-08 mglkg-day 3.5E-01 (mg/kg-day)-1 mglkg-day 5.0E-04 

6.1E+OO mglkg 2.8E-07 mglkg-day 1.6E+01 (mg/kg-day)-1 mglkg-day 5.0E-05 

1.5E+OO mglkg 2.7E-08 mglkg-day 3.5E-01 (mg/kg-day)-1 mglkg-day 5.0E-04 

Total of Rece tor Risks Across All Me 
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TABLE 9.5.RME: EPA RAGS TABLE 9- FUTURE CHILD RECREATIONALIST SUMMARY OF RECEPTOR RISKS AND HAZARDS- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

Scenario Timeframe: Future 

~eceptor Population: Child Recreationalist 

~eceotor Aae: 0-6 

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Potential Concem ngestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Tota 

Reproductive, Hepatic, Endocrine, 
All Soil All Soil, All Soil 2,3,7,8-TCDD Equivalent 1746-01-6 1.0E-06 7.4E-08 1.5E-09 1.1E-06 Respiratory, Hematologic, 1.3E-01 9.5E-03 1.1E-05 1.4E-01 

Developmental 

Particulates I Vapors p,p'-DDT 50-29-3 8.2E-08 5.8E-09 7.1E-15 8.8E-08 Hepatic 5.6E-03 4.0E-04 -- 6.0E-03 

Chloroform 67-66-3 9.6E-09 -- 2.6E-08 3.5E-08 Hepatic 3.6E-04 -- 1.3E-04 5.0E-04 

cis-1 ,2-Dichloroethylene 156-59-2 -- -- -- -- Urinary, Whole Body 1.3E-02 -- --

Trichloroethene 9-01-6 2.2E-07 -- 8.5E-08 3.1E-07 Developmental, Cardiovascular, 2.1E-02 -- 2.3E-02 4.4E-02 Immune 

lj:hemical Total 1.4E-06 8.0E-08 1.1E-07 1.6E-06 1.7E-01 9.9E-03 2.3E-02 1.9E-01 

xposure Point Total 1.6E-06 1.9E-01 

~II Soil Total 1.6E-06 1.9E-01 

Surface Water Surface Water Surface Water alpha-Chlordane 5103-71-9 1.0E-09 1.8E-07 -- 1.8E-07 Hepatic 6.7E-05 1.2E-02 -- 1.2E-02 

Dieldrin 60-57-1 1.1E-07 5.6E-06 -- 5.7E-06 Hepatic 1.6E-03 8.1E-02 -- 8.3E-02 

gamma-Chlordane 12789-03-6 9.0E-10 1.6E-07 -- 1.6E-07 Hepatic 6.0E-05 1.1E-02 -- 1.1E-02 

lj:hemical Total 1.1E-07 5.9E-06 -- 6.0E-06 1.7E-03 1.0E-01 -- 1.1E-01 

Exposure Point Total 6.0E-06 1.1E-01 

~urface Water Total 6.0E-06 1.1E-01 

Sediment Sediment Sediment f.ldrin 309-00-2 6.4E-05 -- -- 6.4E-05 Hepatic 1.5E+OO -- -- 1.5E+OO 

alpha-Chlordane 5103-71-9 2.0E-07 8.5E-09 -- 2.0E-07 Hepatic 1.3E-02 5.7E-04 -- 1.4E-02 

Dieldrin 60-57-1 4.1E-05 4.4E-06 -- 4.5E-05 Hepatic 6.0E-01 6.5E-02 -- 6.6E-01 

gamma-Chlordane 12789-03-6 2.2E-07 9.6E-09 -- 2.3E-07 Hepatic 1.5E-02 6.4E-04 -- 1.5E-02 

lj:hemical Total 1.1E-04 4.4E-06 -- 1.1E-04 2.1E+OO 6.6E-02 -- 2.2E+OO 

xposure Point Total 1.1E-04 2.2E+OO 

pediment 1.1E-04 2.2E+OO 

~eceptor Total: All Soil +Surface Water+ Sediment 1E-04 2E+OO 

II 
II 
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TABLE 10.5.RME: EPA RAGS TABLE 10- FUTURE CHILD RECREATIONALIST RISKS AND HAZARDS SUMMARY- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

Scenario Timeframe: Future 

~eceptor Population: Child Recreationalist 

~eceotor Aae: 0-6 

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Potential Concem ngestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Tota 

Reproductive, Hepatic, Endocrine, 
All Soil All Soil, All Soil 2,3,7,8-TCDD Equivalent 1746-01-6 1.0E-06 7.4E-08 1.5E-09 1.1E-06 Respiratory, Hematologic, 1.3E-01 9.5E-03 1.1E-05 1.4E-01 

Developmental 

Particulates I Vapors 

lj:hemical Total 1.0E-06 7.4E-08 1.5E-09 1.1E-06 1.3E-01 9.5E-03 1.1E-05 1.4E-01 

xposure Point Total 1.1E-06 1.4E-01 

~II Soil Total 1.1E-06 1.4E-01 

Surface Water Surface Water Surface Water Dieldrin 0-57-1 1.1E-07 5.6E-06 -- 5.7E-06 Hepatic 1.6E-03 8.1E-02 -- 8.3E-02 

lj:hemical Total 1.1E-07 5.6E-06 -- 5.7E-06 1.6E-03 8.1E-02 -- 8.3E-02 

xposure Point Total 5.7E-06 8.3E-02 

purface Water Total 5.7E-06 8.3E-02 

Sediment Sediment Sediment f,ldrin 309-00-2 6.4E-05 -- -- 6.4E-05 Hepatic 1.5E+OO -- -- 1.5E+OO 

Dieldrin 60-57-1 4.1E-05 4.4E-06 -- 4.5E-05 Hepatic 6.0E-01 6.5E-02 -- 6.6E-01 

lj:hemical Total 1.1E-04 4.4E-06 -- 1.1E-04 2.1E+OO 6.5E-02 -- 2.1E+OO 

Exposure Point Total 1.1E-04 2.1E+OO 

~ediment 1.1E-04 2.1E+OO 

~eceptor Total: All Soil +Surface Water+ Sediment 1E-04 2E+OO 
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TABLE 7.6.RME: EPA RAGS TABLE 7- FUTURE ADOLESCENT RECREATIONALIST CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

Cancer Risk Calculations Noncancer Hazard Quotient 

Intake/Exposure Intake/Exposure 

Exposure Exposure Exposure Chemical of 
EPC Concentration CSF I Unit Risk 

Cancer 
Concentration RID/ RfC 

Hazard 
Monlnm Monlnm .Pnlnt .Rnnh PntonHc< I !":nm "" !":AS No """'" llnlt< ""'" llnlt< """'" II nit< Rl<k ""' II nit< ""'" II nit< OoonHont 

All Soil All Soil, Soil Ingestion 2,3,7,8-TCDD Equivalen '1746-01-6 1.9E-05 mg/kg 2.2E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 2.9E-07 1.6E-11 mg/kg-day 7.0E-10 mg/kg-day 2.2E-02 

Particulates/Vapors p,p'-DDT 50-29-3 5.8E-01 mg/kg 6.7E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.3E-08 4.7E-07 mg/kg-day 5.0E-04 mg/kg-day 9.4E-04 

Chlorofonn 67-66-3 7.4E-01 mg/kg 8.6E-08 mg/kg-day 3.1E-02 (mg/kg-day)-1 2.7E-09 6.0E-07 mg/kg-day 1.0E-02 mg/kg-day 6.0E-05 

cis-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 1.8E-06 mg/kg-day - - -- 4.2E-06 mg/kg-day 2.0E-03 mg/kg-day 2.1E-03 

richloroethene 79-01-6 2.2E+OO mg/kg 7.6E-07 mg/kg-day 4.6E-02 (mg/kg-day)-1 3.5E-08 1.8E-06 mg/kg-day 5.0E-04 mg/kg-day 3.6E-03 

IFmn<me Rnnte Tnt•l 3.5E-07 2.9E-02 

Dermal 2,3,7,8-TCDD Equivalen '1746-01-6 1.9E-05 mg/kg 2.1E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 2.8E-08 1.5E-12 mg/kg-day 7.0E-10 mg/kg-day 2.1E-03 

p,p'-DDT 50-29-3 5.8E-01 mg/kg 6.4E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.2E-09 4.5E-08 mg/kg-day 5.0E-04 mg/kg-day 8.9E-05 

Chloroform 67-66-3 7.4E-01 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 -- -- - 1.0E-02 mg/kg-day -

cis-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg -- -- - - -- -- - 2.0E-03 mg/kg-day -

richloroethene 79-01-6 2.2E+OO mg/kg -- -- 4.6E-02 (mg/kg-day)-1 -- -- - 5.0E-04 mg/kg-day -

IExoosure Route Total 2.2E-03 

Inhalation 2,3,7,8-TCDD Equivalen '1746-01-6 1.9E-05 mg/kg 6.5E-11 ug/m3 3.8E+01 (ug/m3)-1 2.5E-09 4.5E-13 mg/m3 4.0E-08 mg/m3 1.1E-05 

p,p'-DDT 50-29-3 5.8E-01 mg/kg 1.2E-10 ug/m3 9.7E-05 (ug/m3)-1 1.2E-14 8.5E-13 mg/m3 -- -- -

Chloroform 67-66-3 7.4E-01 mg/kg 1.9E-03 ug/m3 2.3E-05 - 4.3E-08 1.3E-05 mg/m3 9.8E-02 mg/m3 1.3E-04 

cis-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 4.1E-02 ug/m3 - - -- 9.5E-05 mg/m3 -- -- -

richloroethene 79-01-6 2.2E+OO mg/kg 2.0E-02 ug/m3 4.1E-06 (ug/m3)-1 8.0E-08 4.6E-05 mg/m3 2.0E-03 mg/m3 2.3E-02 

~~ ~ 
Surface Water Surface Water Surface Water Ingestion alpha-Chlordane 5103-71-9 1.1E-01 ug/L 1.6E-09 mg/kg-day 3.5E-01 (mg/kg-day)-1 5.6E-10 1.1E-08 mg/kg-day 5.0E-04 mg/kg-day 2.2E-05 

Dieldrin 60-57-1 2.6E-01 ug/L 3.8E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 6.1E-08 2.7E-08 mg/kg-day 5.0E-05 mg/kg-day 5.3E-04 

amma-Chlordane 12789-03-6 9.8E-02 ug/L 1.4E-09 mg/kg-day 3.5E-01 (mg/kg-day)-1 5.0E-10 1.0E-19 mg/kg-day 5.0E-04 mg/kg-day 2.0E-05 

~ 5.7E-04 

Dermal alpha-Chlordane 5103-71-9 1.1E-01 ug/L 6.5E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 2.3E-07 4.5E-06 mg/kg-day 5.0E-04 mg/kg-day 9.1E-03 

Dieldrin 60-57-1 2.6E-01 ug/L 4.4E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 7.1E-06 3.1E-06 mg/kg-day 5.0E-05 mg/kg-day 6.2E-02 

amma-Chlordane 12789-03-6 9.8E-02 ug/L 5.8E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 2.0E-07 4.0E-06 mg/kg-day 5.0E-04 mg/kg-day 8.1E-03 

xnosure Route Total 7.5E-06 7.9E-02 

Exnosure Medium Total 7.6E-06 8.0E-02 

\Aerl;nm Tntel 7 RF-OR R OF-0? 
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Sediment 

Notes: 

bgs 

CSF 

EPA 

EPC 

mg/kg 

mg/kg-day 

(mg/kg-day)-1 

mg/L 

mg/m3 

RAGS 

RfC 

RfD 

(ug/m3)-1 

Sediment Sediment 

Not available or not applicable 

Below ground surface 

Cancer slope factor 

U.S. Environmental Protection Agency 

Exposure point concentration 

Milligram per kilogram 

Milligram per kilogram per day 

1/(Milligram per kilogram per day) 

Milligram per liter 

Milligram per cubic meter 

Risk Assessment Guidance for Superfund 

Reference concentration 

Reference dose 

1/Microgram per cubic meter 

Ingestion ldrin 

alpha-Chlordane 

Dieldrin 

amma-Chlordane 

ldrin 

amma-Chlordane 

309-00-2 9.0E+OO mg/kg 1.1E-06 mg/kg-day 1.7E+01 (mg/kg-day)-1 1.8E-05 7.4E-06 mg/kg-day 3.0E-05 mg/kg-day 2.5E-01 

5103-71-9 1.3E+OO mg/kg 1.6E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 5.4E-08 1.1E-06 mg/kg-day 5.0E-04 mg/kg-day 2.2E-03 

60-57-1 6.1E+OO mg/kg 7.1E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.1E-05 5.0E-06 mg/kg-day 5.0E-05 mg/kg-day 9.9E-02 

12789-03-6 1.5E+OO mg/kg 1.8E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 6.1E-08 1.2E-06 mg/kg-day 5.0E-04 mg/kg-day 2.5E-03 

309-00-2 9.0E+OO mg/kg 1.7E+01 3.0E-05 mg/kg-day 

5103-71-9 1.3E+OO mg/kg 2.8E-08 mg/kg-day 3.5E-01 mg/kg-day 5.0E-04 mg/kg-day 

60-57-1 6.1E+OO mg/kg 3.2E-07 mg/kg-day 1.6E+01 mg/kg-day 5.0E-05 mg/kg-day 

12789-03-6 1.5E+OO mg/kg 3.2E-08 mg/kg-day 3.5E-01 mg/kg-day 5.0E-04 mg/kg-day 
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TABLE 9.6.RME: EPA RAGS TABLE 9- FUTURE ADOLESCENT RECREATIONALIST SUMMARY OF RECEPTOR RISKS AND HAZARDS- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Future 

eceptor Population: Adolescent Recreationalist 

7-1R 

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Potential Concern ngestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Tota Target Organ(s) Routes Total 

~,3,7,8-TCDD Equivalent 
Reproductive, Hepatic, Endocrine, 

All Soil All Soil, All Soil 1746-01-6 2.9E-07 2.8E-08 2.5E-09 3.2E-07 Respiratory, Hematologic, 2.2E-02 2.1E-03 1.1E-05 2.4E-02 
Developmental 

Particulates I Vapors p,p'-DDT ~0-29-3 2.3E-08 2.2E-09 1.2E-14 2.5E-08 Hepatic 9.4E-04 8.9E-05 -- 1.0E-03 

hloroform ~7-66-3 2.7E-09 -- 4.3E-08 4.5E-08 Hepatic 6.0E-05 -- 1.3E-04 1.9E-04 

is-1 ,2-Dichloroethylene 156-59-2 -- -- -- -- Urinary, Whole Body 2.1E-03 -- --

richloroethene 9-01-6 3.5E-08 -- 8.0E-08 1.2E-07 
Developmental, Cardiovascular, 

3.6E-03 -- 2.3E-02 2.6E-02 
Immune 

hemical Total 2. 

xposure Point Total 5.1E-07 5.2E-02 

1\11 Soil Total 5.1E-07 5.2E-02 

Surface Water Surface Water Surface Water ~lpha-Chlordane ~103-71-9 5.6E-10 2.3E-07 -- 2.3E-07 Hepatic 2.2E-05 9.1E-03 -- 9.1E-03 

Dieldrin ~0-57-1 6.1E-08 7.1E-06 -- 7.1E-06 Hepatic 5.3E-04 6.2E-02 -- 6.2E-02 

~amma-Chlordane 12789-03-6 5.0E-10 2.0E-07 -- 2.0E-07 Hepatic 2.0E-05 8.1E-03 -- 8.1E-03 

hemical Total 7.6E-06 5.7E-04 7.9E-02 -- Q AC A0 II 

~xposure Point Total 7.6E-06 cc II 

~urface Water Total 7.6E-06 80E-02 II 
Sediment Sediment Sediment f'\ldrin po9-00-2 1.8E-05 -- -- 1.8E-05 Hepatic 2.5E-01 -- -- 2.5E-01 

~lpha-Chlordane ~103-71-9 5.4E-08 9.8E-09 -- 6.4E-08 Hepatic 2.2E-03 3.9E-04 -- 2.6E-03 

Dieldrin ~0-57-1 1.1E-05 5.1E-06 -- 1.6E-05 Hepatic 9.9E-02 4.5E-02 -- 1.4E-01 

~amma-Chlordane 12789-03-6 6.1E-08 1.1E-08 -- 7.3E-08 Hepatic 2.5E-03 4.4E-04 -- 2.9E-03 

hemical Total 2.9E-05 5.1E-06 -- 3.5E-05 3.5E-01 4.6E-02 -- 4.0E-01 

xposure Point Total A nc n< II 

~ediment i:E:f JED t 
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TABLE 10.6.RME: EPA RAGS TABLE 10- FUTURE ADOLESCENT RECREATIONALIST RISKS AND HAZARDS SUMMARY- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Future 

'<eceptor Population: Adolescent Recreationalist 

'<eceotor Aae: 7-16 

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Potential Concern ngestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Tota Target Organ(s) Routes Tota 

All Soil All Soil, All Soil -- -- -- -- -- -- -- -- --

Particulates I Vapors 

f-'hemical Total -- -- -- -- -- -- -- --

xposure PointTotal -- --

1\11 Soil Total O.OE+OO O.OE+OO 

Surface Water Surface Water Surface Water Dieldrin 0-57-1 6.1E-08 7.1E-06 -- 7.1E-06 Hepatic 5.3E-04 6.2E-02 -- 6.2E-02 

f-'hemical Total 6.1E-08 7.1E-06 -- 7.1E-06 5.3E-04 6.2E-02 -- 6.2E-02 

xposure PointTotal 7.1E-06 6.2E-02 

purface Water Total 7.1E-06 6.2E-02 

Sediment Sediment Sediment Aldrin ~09-00-2 1.8E-05 -- -- 1.8E-05 Hepatic 2.5E-01 -- -- 2.5E-01 

Dieldrin ~0-57-1 1.1E-05 5.1E-06 -- 1.6E-05 Hepatic 9.9E-02 4.5E-02 -- 1.4E-01 

f-'hemical Total 2.9E-05 5.1E-06 -- 3.4E-05 3.5E-01 4.5E-02 -- 3.9E-01 

xposure PointTotal 3.4E-05 3.9E-01 

pediment 3.4E-05 3.9E-01 

'<eceptor Total: All Soil + Surface Water + Sediment 4E-05 5E-01 
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TABLE 7.7.RME: EPA RAGS TABLE 7- FUTURE ADULT RECREATIONALIST CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

Cancer Risk Calculations Noncancer Hazard Quotient 

Intake/Exposure Intake/Exposure 

Exposure Exposure Exposure Chemical of 
EPC Concentration CSF I Unit Risk 

Cancer 
Concentration RID/ RfC 

Hazard 
Moninm Moninm .Pnint .Rnnh PntonHc< I !":nm "" !":AS No """'" II nit< ""'" II nit< """'" II nit< Ri<k """' II nit< ""'" II nit< Q.,,tiont 

All Soil All Soil, Soil Ingestion 2,3,7,8-TCDD Equivalen '1746-01-6 1.9E-05 mg/kg 1.4E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.8E-07 4.9E-12 mg/kg-day 7.0E-10 mg/kg-day 6.9E-03 

Particulates/Vapors p,p'-DDT 50-29-3 5.8E-01 mg/kg 4.2E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.4E-08 1.5E-07 mg/kg-day 5.0E-04 mg/kg-day 2.9E-04 

Chlorofonn 67-66-3 7.4E-01 mg/kg 5.4E-08 mg/kg-day 3.1E-02 (mg/kg-day)-1 1.7E-09 1.9E-07 mg/kg-day 1.0E-02 mg/kg-day 1.9E-05 

cis-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 3.7E-07 mg/kg-day - - -- 1.3E-06 mg/kg-day 2.0E-03 mg/kg-day 6.5E-04 

richloroethene 79-01-6 2.2E+OO mg/kg 1.6E-07 mg/kg-day 4.6E-02 (mg/kg-day)-1 7.3E-09 5.5E-07 mg/kg-day 5.0E-04 mg/kg-day 1.1E-03 

IFmn<me Rnnte Tnt•l 9.0E-03 

Dermal 2,3,7,8-TCDD Equivalen '1746-01-6 1.9E-05 mg/kg 1.8E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 2.3E-08 6.2E-13 mg/kg-day 7.0E-10 mg/kg-day 8.8E-04 

p,p'-DDT 50-29-3 5.8E-01 mg/kg 5.3E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.8E-09 1.8E-08 mg/kg-day 5.0E-04 mg/kg-day 3.7E-05 

Chloroform 67-66-3 7.4E-01 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 -- -- - 1.0E-02 mg/kg-day -

cis-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg -- -- - - -- -- - 2.0E-03 mg/kg-day -

richloroethene 79-01-6 2.2E+OO mg/kg -- -- 4.6E-02 (mg/kg-day)-1 -- -- - 5.0E-04 mg/kg-day -

IExoosure Route Total ~ 
Inhalation 2,3,7,8-TCDD Equivalen '1746-01-6 1.9E-05 mg/kg 2.4E-11 ug/m3 3.8E+01 (ug/m3)-1 9.0E-10 8.3E-14 mg/m3 4.0E-08 mg/m3 2.1E-06 

p,p'-DDT 50-29-3 5.8E-01 mg/kg 4.5E-11 ug/m3 9.7E-05 (ug/m3)-1 4.4E-15 1.6E-13 mg/m3 -- -- -

Chloroform 67-66-3 7.4E-01 mg/kg 6.8E-04 ug/m3 2.3E-05 - 1.6E-08 2.4E-06 mg/m3 9.8E-02 mg/m3 2.4E-05 

cis-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 5.0E-03 ug/m3 - - -- 1.7E-05 mg/m3 -- -- -

richloroethene 79-01-6 2.2E+OO mg/kg 2.4E-03 ug/m3 4.1E-06 (ug/m3)-1 9.8E-09 8.4E-06 mg/m3 2.0E-03 mg/m3 4.2E-03 

~~ ~ 
1. ~ 

1. ~ 

1 b: 
Surface Water Surface Water Surface Water Ingestion alpha-Chlordane 5103-71-9 1.1E-01 ug/L 1.0E-11 mg/kg-day 3.5E-01 (mg/kg-day)-1 3.5E-10 3.5E-09 mg/kg-day 5.0E-04 mg/kg-day 7.0E-06 

Dieldrin 60-57-1 2.6E-01 ug/L 2.4E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.8E-08 8.2E-09 mg/kg-day 5.0E-05 mg/kg-day 1.6E-04 

amma-Chlordane 12789-03-6 9.8E-02 ug/L 8.9E-10 mg/kg-day 3.5E-01 (mg/kg-day)-1 3.1E-10 3.1E-09 mg/kg-day 5.0E-04 mg/kg-day 6.2E-06 

~ 1~ 
Dermal alpha-Chlordane 5103-71-9 1.1E-01 ug/L 6.3E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 2.2E-07 2.2E-06 mg/kg-day 5.0E-04 mg/kg-day 4.4E-03 

Dieldrin 60-57-1 2.6E-01 ug/L 4.3E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 6.9E-06 1.5E-06 mg/kg-day 5.0E-05 mg/kg-day 3.0E-02 

amma-Chlordane 12789-03-6 9.8E-02 ug/L 5.6E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 2.0E-07 2.0E-06 mg/kg-day 5.0E-04 mg/kg-day 3.9E-03 

xnosure Route Total 7.3E-06 3.8E-02 

Exnosure Medium Total 7.3E-06 3.9E-02 

\Aerl;nm Tntel 7 >F-OR 1 qF.O? 
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Sediment 

Notes: 

bgs 

CSF 

EPA 

EPC 

mg/kg 

mg/kg-day 

(mg/kg-day)-1 

mg/L 

mg/m3 

RAGS 

RfC 

RfD 

(ug/m3)-1 

Sediment Sediment 

Not available or not applicable 

Below ground surface 

Cancer slope factor 

U.S. Environmental Protection Agency 

Exposure point concentration 

Milligram per kilogram 

Milligram per kilogram per day 

1/(Milligram per kilogram per day) 

Milligram per liter 

Milligram per cubic meter 

Risk Assessment Guidance for Superfund 

Reference concentration 

Reference dose 

1/Microgram per cubic meter 

Ingestion ldrin 

alpha-Chlordane 

Dieldrin 

amma-Chlordane 

ldrin 

amma-Chlordane 

309-00-2 9.0E+OO mg/kg 6.5E-07 mg/kg-day 1.7E+01 (mg/kg-day)-1 1.1E-05 2.3E-06 mg/kg-day 3.0E-05 mg/kg-day 7.6E-02 

5103-71-9 1.3E+OO mg/kg 9.7E-08 mg/kg-day 3.5E-01 (mg/kg-day)-1 3.4E-08 3.4E-07 mg/kg-day 5.0E-04 mg/kg-day 6.8E-04 

60-57-1 6.1E+OO mg/kg 4.4E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 7.0E-06 1.5E-06 mg/kg-day 5.0E-05 mg/kg-day 3.1E-02 

12789-03-6 1.5E+OO mg/kg 1.1E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 3.8E-08 3.8E-07 mg/kg-day 5.0E-04 mg/kg-day 7.6E-04 

309-00-2 9.0E+OO mg/kg 1.7E+01 3.0E-05 mg/kg-day 

5103-71-9 1.3E+OO mg/kg 2.6E-08 mg/kg-day 3.5E-01 mg/kg-day 5.0E-04 mg/kg-day 

60-57-1 6.1E+OO mg/kg 3.0E-07 mg/kg-day 1.6E+01 mg/kg-day 5.0E-05 mg/kg-day 

12789-03-6 1.5E+OO mg/kg 3.0E-08 mg/kg-day 3.5E-01 mg/kg-day 5.0E-04 mg/kg-day 
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TABLE 9.7.RME: EPA RAGS TABLE 9- FUTURE ADULT RECREATIONALIST SUMMARY OF RECEPTOR RISKS AND HAZARDS- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Future 

eceptor Population: Adult Recreationalist 

>16 

Medium Exposure Medium 

All Soil All Soil, 

Particulates I Vapors 

1\11 Soil Total 

Surface Water Surface Water 

~urface Water Total 

Sediment Sediment 

~ediment 

Exposure Point 

All Soil 

xposure Point Total 

Surface Water 

~xposure Point Total 

Sediment 

xposure Point Total 

t 

Chemical of CAS No. 

Potential Concern ngestion 

~,3,7,8-TCDD Equivalent 1746-01-6 1.8E-07 

p,p'-DDT ~0-29-3 1.4E-08 

hloroform ~7-66-3 1.7E-09 

is-1 ,2-Dichloroethylene 156-59-2 --

richloroethene 9-01-6 7.3E-09 

hemical Total 

~lpha-Chlordane ~103-71-9 3.5E-10 

Dieldrin ~0-57-1 3.8E-08 

~amma-Chlordane 12789-03-6 3.1E-10 

hemical Total 

f'\ldrin po9-00-2 1.1E-05 

~lpha-Chlordane ~103-71-9 3.4E-08 

Dieldrin ~0-57-1 7.0E-06 

~amma-Chlordane 12789-03-6 3.8E-08 

hemical Total 1.8E-05 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Tota Target Organ(s) Routes Total 

Reproductive, Hepatic, Endocrine, 
2.3E-08 9.0E-10 2.0E-07 Respiratory, Hematologic, 6.9E-03 8.8E-04 2.1E-06 7.8E-03 

Developmental 

1.8E-09 4.4E-15 1.6E-08 Hepatic 2.9E-04 3.7E-05 -- 3.3E-04 

-- 1.6E-08 1.7E-08 Hepatic 1.9E-05 -- 2.4E-05 4.3E-05 

-- -- -- Urinary, Whole Body 6.5E-04 -- --

-- 9.8E-09 1.7E-08 
Developmental, Cardiovascular, 

1.1E-03 -- 4.2E-03 5.3E-03 
Immune 

ry '"' n7 ~ 
2.5E-07 1.3E-02 

2.5E-07 1.3E-02 

2.2E-07 -- 2.2E-07 Hepatic 7.0E-06 4.4E-03 -- 4.4E-03 

6.9E-06 -- 6.9E-06 Hepatic 1.6E-04 3.0E-02 -- 3.0E-02 

2.0E-07 -- 2.0E-07 Hepatic 6.2E-06 3.9E-03 -- 3.9E-03 

7.3E-06 1.8E-04 3.8E-02 --

7.3E-06 

7.3E-06 3.9E-02 II 
-- -- 1.1E-05 Hepatic 7.6E-02 -- -- 7.6E-02 

9.2E-09 -- 4.3E-08 Hepatic 6.8E-04 1.8E-04 -- 8.6E-04 

4.8E-06 -- 1.2E-05 Hepatic 3.1E-02 2.1E-02 -- 5.2E-02 

1.0E-08 -- 4.9E-08 Hepatic 7.6E-04 2.1E-04 -- 9.7E-04 

4.8E-06 -- 2.3E-05 1.1E-01 2.1E-02 -- 1.3E-01 

1.3E-01 II 

iE:f JED 
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TABLE 10.7.RME: EPA RAGS TABLE 10- FUTURE ADULT RECREATIONALIST RISKS AND HAZARDS SUMMARY- RME 
DES MOINES TCE SITE. DES MOINES. IOWA 

Future 

eceptor Population: Adult Recreationalist 

Medium 

All Soil 

Surface Water 

Sediment 

Exposure Medium 

All Soil, 

Particulates I Vapors 

lf~..ll Soil Total 

Surface Water 

l~urface Water Total 

Sediment 

l~ediment 

Exposure Point 

All Soil 

xposure Point Total 

Chemical of 

Potential Concern 

hemical Total 

Surface Water Dieldrin 

xposure Point Total 

Sediment 

xposure Point Total 

l~hemical Total 

ldrin 

Dieldrin 

hemical Total 

eceptor Total: All Soil +Surface Water+ Sediment 

CAS No. 

0-57-1 

309-00-2 

0-57-1 

Carcinogenic Risk~ 
ingestion Dermal Inhalation E 

Routes To 

O.OE+OO 

3.8E.Q8 6.9E-06 6.9E-06 

II3.8E.Q8 6.9E-06 6.9E-06 

6.9E-06 

1.1E.Q5 1.1E-05 

7.0E.Q6 4.8E-06 1.2E-05 

1.8E.Q5 4.8E-06 2.3E-05 

~ 
3E.Q5 II 

Primary 

Target Organ(s) 

Hepatic 

Hepatic 

Hepatic 

Non-Carcinogenic Hazard~ 
Ingestion Dermal Inhalation E 

Routes To 

O.OE+OO 

1.6E-04 3.0E.Q2 3.0E-02 

1.6E-04 3.0E.Q2 3.0E-02 

3. 

3.0E-02 

7.6E-02 7.6E-02 

3.1E-02 2.1E.Q2 5.2E-02 

1.1E-01 2.1E.Q2 1.3E-01 

+¥oR 
2E.Q1 II 
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TABLE 7.8.RME: EPA RAGS TABLE 7- CURRENT/FUTURE YOUTH TRESS PASSER CALCULATION OF CHEMICAL CANCER RISKS AND 
NON-CANCER HAZARDS - RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

~cenario Timeframe: Current/Future 

feceptor Population: Adolscent Tresspasser 

Recentor Ane: 7-16 

Cancer Risk Calculations Noncancer Hazard Quotient 

Intake/Exposure Intake/Exposure 

Exposure Exposure Exposure Chemical of 
EPC Concentration CSF I Unit Risk 

Cancer 
Concentration RfD I RfC 

Medium Medium Point Route Potentical Concern CAS No. Value Units Value Units Value Units Risk Value Units Value Units 

Surface Soil Surface Soil, Surface Soil Ingestion ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 1.1E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.4E-07 7.6E-12 mg/kg-day 7.0E-10 mg/kg-day 

ParticulatesNapors p,p'-DDT ~0-29-3 2.3E+OO mg/kg 1.3E-07 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.3E-08 9.0E-07 mg/kg-day 5.0E-04 mg/kg-day 

c..;hloroform ~7-66-3 7.4E-01 mg/kg 4.2E-08 mg/kg-day 3.1E-02 (mg/kg-day)-1 1.3E-09 2.9E-07 mg/kg-day 1.0E-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg 2.0E-06 mg/kg-day - - - 4.8E-06 mg/kg-day 2.0E-03 mg/kg-day 

richloroethene 179-01-6 4.4E+OO mg/kg 7.5E-07 mg/kg-day 4.6E-02 (mg/kg-day)-1 3.4E-08 1.7E-06 mg/kg-day 5.0E-04 mg/kg-day 

xnns11rP Rn11IP Total 2.2E-07 

Dermal ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 1.0E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.3E-08 7.2E-13 mg/kg-day 7.0E-10 mg/kg-day 

p,p'-DDT ~0-29-3 2.3E+OO mg/kg 1.2E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.1E-09 8.5E-08 mg/kg-day 5.0E-04 mg/kg-day 

hloroform ~7-66-3 7.4E-01 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 - - - 1.0E-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg -- -- - - - - - 2.0E-03 mg/kg-day 

richloroethene 9-01-6 4.4E+OO mg/kg -- -- 4.6E-02 (mg/kg-day)-1 - - - 5.0E-04 mg/kg-day 

~ 
Inhalation ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 1.0E-11 ug/m3 3.8E+01 (ug/m3)-1 4.0E-10 7.3E-14 mg/m3 4.0E-08 mg/m3 

p,p'-DDT ~0-29-3 2.3E+OO mg/kg 7.8E-11 ug/m3 9.7E-05 (ug/m3)-1 7.5E-15 5.4E-13 mg/m3 -- --

c..;hloroform ~7-66-3 7.4E-01 mg/kg 3.0E-04 ug/m3 2.3E-05 - 6.9E-09 2.1E-06 mg/m3 9.8E-02 mg/m3 

is-1 ,2-Dichloroethylene 156-59-2 1.2E+01 mg/kg 1.5E-02 ug/m3 - - - 3.6E-05 mg/m3 -- --

richloroethene 179-01-6 4.4E+OO mg/kg 6.4E-03 ug/m3 4.1E-06 (ug/m3)-1 2.6E-08 1.5E-05 mg/m3 2.0E-03 mg/m3 

~E;; 
Medium Total 2.7E-07 

All Soil All Soil, Soil Ingestion ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 1.1E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.4E-07 7.6E-12 mg/kg-day 7.0E-10 mg/kg-day 

ParticulatesNapors p,p'-DDT ~0-29-3 5.8E-01 mg/kg 3.3E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.1E-08 2.3E-07 mg/kg-day 5.0E-04 mg/kg-day 

hloroform ~7-66-3 7.4E-01 mg/kg 4.2E-08 mg/kg-day 3.1E-02 (mg/kg-day)-1 1.3E-09 2.9E-07 mg/kg-day 1.0E-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 8.7E-07 mg/kg-day - - - 2.0E-06 mg/kg-day 2.0E-03 mg/kg-day 

richloroethene 9-01-6 2.2E+OO mg/kg 3.7E-07 mg/kg-day 4.6E-02 (mg/kg-day)-1 1.7E-08 8.6E-07 mg/kg-day 5.0E-04 mg/kg-day 

l=xnosure Route Total 1.7E-07 

Dermal ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 1.0E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.3E-08 7.2E-13 mg/kg-day 7.0E-10 mg/kg-day 

p,p'-DDT ~0-29-3 5.8E-01 mg/kg 3.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.0E-09 2.2E-08 mg/kg-day 5.0E-04 mg/kg-day 

Chloroform ~7-66-3 7.4E-01 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 - - - 1.0E-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg -- -- - - - - - 2.0E-03 mg/kg-day 

Page 1 of 5 

Hazard 
Quotient 

1.1E-02 

1.8E-03 

2.9E-05 

2.4E-03 

3.5E-03 

1.9E-02 

1.0E-03 

1.7E-04 

--

--

--

12E-03 

1.8E-06 

--

2.1E-05 

--

7.5E-03 

7.5E-03 

2 7E-02 

? 7F-n? 

2.7E-02 

1.1E-02 

4.6E-04 

2.9E-05 

1.0E-03 

1.7E-03 

1.4E-02 

1.0E-03 

4.3E-05 

--

--
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richloroethene mg/kg-day 

1.1E- 3 

,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 1.0E-11 ug/m3 3.8E+01 (ug/m3)-1 4.0E-10 7.3E-14 mg/m3 4.0E-08 mg/m3 1.8E-06 

p,p'-DDT 0-29-3 5.8E-01 mg/kg 2.0E-11 ug/m3 9.7E-05 (ug/m3)-1 1.9E-15 1.4E-13 mg/m3 

hloroform 7-66-3 7.4E-01 mg/kg 3.0E-04 ug/m3 2.3E-05 6.9E-09 2.1E-06 mg/m3 9.8E-02 mg/m3 2.1E-05 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 6.6E-03 ug/m3 1.5E-05 mg/m3 

richloroethene 9-01-6 2.2E+OO mg/kg 3.2E-03 ug/m3 4.1E-06 (ug/m3)-1 1.3E-08 7.4E-06 mg/m3 2.0E-03 mg/m3 3.7E-03 

2.0E-07 

2.0E-07 

Page 2 of 5 
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Surface Water Surface Water Surface Water 

Exoosure Medium Total 

Medium Total 

Sediment Sediment Sediment 

Exoosure Medium Total 

Medium Total 

Receotor Totai:Surface Soil+ Surface Water+ Sediment 

Notes: 

bgs 

CSF 

EPA 

EPC 

mg/kg 

mg/kg-day 

( mg/kg-day )-1 

mg/L 

mg/m3 

RAGS 

RfC 

RfD 

(ug/m3)-1 

·All Soil+"'· 

Not available or not applicable 

Below ground surface 

Cancer slope factor 

U.S. Environmental Protection Agency 

Exposure point concentration 

Milligram per kilogram 

Milligram per kilogram per day 

1/(Milligram per kilogram per day) 

Milligram per liter 

Milligram per cubic meter 

Risk Assessment Guidance for Superfund 

Reference concentration 

Reference dose 

1/Microgram per cubic meter 

Ingestion alpha-Chlordane ~103-71-9 

Dieldrin ~0-57-1 

gamma-Chlordane 12789-03-6 

~ 
Dermal lpha-Chlordane ~103-71-9 

Dieldrin ~0-57-1 

gamma-Chlordane 12789-03-6 

G 

Ingestion Aldrin po9-00-2 

alpha-Chlordane ~103-71-9 

Dieldrin ~0-57-1 
gamma-Chlordane 12789-03-6 

l=xnosure Route Total 

Dermal Aldrin po9-00-2 

alpha-Chlordane ~103-71-9 

Dieldrin ~0-57-1 
gamma-Chlordane 12789-03-6 

1.1E-01 ug/L 7.8E-10 mg/kg-day 3.5E-01 (mg/kg-day)-1 2.7E-10 5.4E-09 mg/kg-day 5.0E-04 mg/kg-day 1.1E-05 

2.6E-01 ug/L 1.8E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 2.9E-08 1.3E-08 mg/kg-day 5.0E-05 mg/kg-day 2.6E-04 

9.8E-02 ug/L 6.9E-10 mg/kg-day 3.5E-01 (mg/kg-day)-1 2.4E-10 4.8E-09 mg/kg-day 5.0E-04 mg/kg-day 9.7E-06 

2:;;:: 

1.1E-01 ug/L 3.1E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 1.1E-07 1.4E-05 mg/kg-day 5.0E-04 mg/kg-day 2.7E-02 

2.6E-01 ug/L 2.1E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.4E-06 9.3E-06 mg/kg-day 5.0E-05 mg/kg-day 1.9E-01 

9.8E-02 ug/L 2.8E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 9.8E-08 1.2E-05 mg/kg-day 5.0E-04 mg/kg-day 2.4E-02 

?4F-01 

3.7E-06 2.4E-01 

3.7E-06 2.4E-01 

9.0E+OO mg/kg 5.1E-07 mg/kg-day 1.7E+01 (mg/kg-day)-1 8.7E-06 3.6E-06 mg/kg-day 3.0E-05 mg/kg-day 1.2E-01 

1.3E+OO mg/kg 7.5E-08 mg/kg-day 3.5E-01 (mg/kg-day)-1 2.6E-08 5.3E-07 mg/kg-day 5.0E-04 mg/kg-day 1.1E-03 

6.1E+OO mg/kg 3.4E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 5.5E-06 2.4E-06 mg/kg-day 5.0E-05 mg/kg-day 4.8E-02 

1.5E+OO mg/kg .51E-08 mg/kg-day 3.5E-01 (mg/kg-day)-1 3.0E-08 6.0E-07 mg/kg-day 5.0E-04 mg/kg-day 1.2E-03 

1.4E-05 1.7E-01 

9.0E+OO mg/kg -- -- 1.7E+01 (mg/kg-day)-1 - - - 3.0E-05 mg/kg-day --

1.3E+OO mg/kg 9.5E-09 mg/kg-day 3.5E-01 (mg/kg-day)-1 3.3E-09 6.7E-08 mg/kg-day 5.0E-04 mg/kg-day 1.3E-04 

6.1E+OO mg/kg 1.1E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.7E-06 7.6E-07 mg/kg-day 5.0E-05 mg/kg-day 1.5E-02 

1.5E+OO mg/kg 1.1E-08 mg/kg-day 3.5E-01 (mg/kg-day)-1 3.8E-09 7.5E-08 mg/kg-day 5.0E-04 mg/kg-day 1.5E-04 

1.6E-02 

1.9E-01 

1.6E-05 1.9E-01 

Total of Receotor Risks Across All Medi 2E-05 Total of Receotor Hazards Across All Medi 4E-01 

T 2E-05 4E-01 
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TABLE 9.8.RME: EPA RAGS TABLE 9- CURRENT AND FUTURE ADOLESCENT TRESS PASSER SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Current/Future 

eceptor Population: Adolscent Tresspasser 

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Potential Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total 

Surface Soil Surface Soil, Surface Soil 2,3,7,8-TCDD Equivalent 1.4E-07 1.3E-08 4.0E-10 1.5E-07 Reproductive, Hepatic, Endocrine, Respiratory, 1.1E-02 1.0E-03 1.8E-06 1.2E-02 
1746-01-6 Hematologic, Developmental 

Particulates I Vapors p,p'-DDT ~0-29-3 4.3E-08 4.1E-09 7.5E-15 4.8E-08 Hepatic 1.8E-03 1.7E-04 -- 2.0E-03 

Chloroform ~7-66-3 1.3E-09 - 6.9E-09 8.2E-09 Hepatic 2.9E-05 - 2.1E-05 5.1E-05 

cis-1 ,2-Dichloroethylene 156-59-2 -- - -- - Urinary, Whole Body 2.4E-03 - -- 2.4E-03 

Trichloroethene 9-01-6 3.4E-08 - 2.6E-08 6.1E-08 Developmental, Cardiovascular, Immune 3.5E-03 - 7.5E-03 1.1E-02 

Page 1 of 3 
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I I II I I I I I 
llphemical Total II2.2E-07 1.8E-08 3.4E-08 2.7E-07 1.9E-02 1.2E-03 7.5E-03 2.7E-02 

xposure Point Total 2.7E-07 2.7E-02 

~urface Soil Total 2.7E-07 2.7E-02 

All Soil All Soil All Soil 2,3,7,8-TCDD Equivalent 1746-01-6 1.4E-07 1.3E-08 4.0E-10 1.5E-07 Reproductive, Hepatic, Endocrine, Respiratory, 1.1E-02 1.0E-03 1.8E-06 1.2E-02 
Hematologic, Developmental 

Particulates I Vapors p,p'-DDT ~0-29-3 1.1E-08 1.0E-09 1.9E-15 1.2E-08 Hepatic 4.6E-04 4.3E-05 -- 5.0E-04 

Chloroform p-66-3 1.3E-09 - 6.9E-09 8.2E-09 Hepatic 2.9E-05 - 2.1E-05 5.1E-05 

cis-1 ,2-Dichloroethylene 156-59-2 -- - -- - Urinary, Whole Body 1.0E-03 - --

Trichloroethene 9-01-6 UE-08 - 1.3E-08 3.0E-08 Developmental, Cardiovascular, Immune 1.7E-03 - 3.7E-03 5.4E-03 

I 1.4E-02 1.1E-03 3.7E-03 1.8E-02 

ll::xposure Point Total 

~ 
1.8E-02 

I 1.8E-02 

Surface Water Surface Water Surface Water alpha-Chlordane ~103-71-9 2.7E-10 1.1E-07 -- 1.1E-07 Hepatic 1.1E-05 2.7E-02 -- 2.7E-02 

Dieldrin ~0-57-1 2.9E-08 3.4E-06 -- 3.5E-06 Hepatic 2.6E-04 1.9E-01 -- 1.9E-01 

gamma-Chlordane 12789-03-6 2.4E-10 9.8E-08 -- 9.8E-08 Hepatic 9.7E-06 2.4E-02 -- 2.4E-02 

f-'hemical Total 3.0E-08 3.6E-06 -- 3.7E-06 2.8E-04 2.4E-01 -- 2.4E-01 

xposure Point Total 2.4E-01 

~urface Water Total 3.7E-06 2.4E-01 

Sediment Sediment Sediment Aldrin ~09-00-2 8.7E-06 - -- 8.7E-06 Hepatic 1.2E-01 - -- 1.2E-01 

alpha-Chlordane ~103-71-9 2.6E-08 3.3E-09 -- 3.0E-08 Hepatic 1.1E-03 1.3E-04 -- 1.2E-03 

Dieldrin ~0-57-1 5.5E-06 1.7E-06 -- 7.2E-06 Hepatic 4.8E-02 1.5E-02 -- 6.3E-02 

gamma-Chlordane 12789-03-6 3.0E-08 3.8E-09 -- 3.4E-08 Hepatic 1.2E-03 1.5E-04 -- 1.3E-03 

phemical Total 1.4E-05 1.7E-06 -- 1.6E-05 1.7E-01 1.6E-02 -- 1.9E-01 

xposure Point Total 1.9E-01 

~ediment 

HH 
1.9E-01 

4E-01 

4E-01 
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TABLE 10.8.RME: EPA RAGS TABLE 10- CURRENT AND FUTURE TRESSPASSER RECREATIONALIST RISK AND HAZARD SUMMARY- RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Current/Future 

eceptor Population: Adolscent Tresspasser 

ecentor Ane: 7-16 

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk 

Potential Concern Ingestion Dermal Inhalation Exposure Primary 

Routes Total Target Organ(s) 

Surface Soil Surface Soil, Surface Soil - - -- - -- - -

Particulates I Vapors 

I -- --

ll::xposure Point Total -

I 

All Soil Subsurface Soil, Subsurface Soil - - -- - -- - -

Particulates I Vapors 

I -- - -- -

xposure Point Total -

1\11 Soil Total O.OE+OO 

Surface Water Surface Water Surface Water Dieldrin ~0-57-1 2.9E-08 3.4E-06 -- 3.5E-06 Hepatic 

phemical Total 2.9E-08 3.4E-06 -- 3.5E-06 

xposure Point Total 3.5E-06 

~urface Water Total 

Sediment Sediment Sediment Aldrin ~09-00-2 8.7E-06 - -- 8.7E-06 Hepatic 

Dieldrin ~0-57-1 5.5E-06 1.7E-06 -- 7.2E-06 Hepatic 

I 99 --

xposure Point Total 1.6E-05 

~ediment 

'<eceptor Total: Surface Soil +Surface Water+ Sediment 2E-05 

t 

Page 1 of 1 

Non-Carcinogenic Hazard Quotient II 
Ingestion Dermal Inhalation Exposure II 

Routes Total 

-- - -- --

-- -- --

--

O.OE+OO 

-- - -- --

-- - -- --

--

O.OE+OO 

2.6E-04 1.9E-01 -- 1.9E-01 

2.6E-04 1.9E-01 -- 1.9E-01 

1.9E-01 

1.9E-01 

1.2E-01 - -- 1.2E-01 

4.8E-02 1.5E-02 -- 6.3E-02 

1.7E-01 1.5E-02 -- 1.8E-01 

1.8E-01 

1.8E-01 

4E-01 

4E-01 
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TABLE 7.9.RME: EPA RAGS TABLE 7- CURRENT/FUTURE ADULT TRESS PASSER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RME 

DES MOINES TCE SITE, DES MOINES, IOWA 

~cenario Timeframe: Current/Future 

feceptor Population: Adult Tresspasser 

Receotor Aoe: Adult 

Cancer Risk Calculations Noncancer Hazard Quotient 

Intake/Exposure Intake/Exposure 

Exposure Exposure Exposure Chemical of 
EPC Concentration CSF I Unit Risk 

Cancer 
Concentration RfD I RfC 

Medium Medium ~Point ~Route CAS No. Value Units Risk 

Surface Soil Surface Soil, Surface Soil Ingestion ,3,7,8-TCDD Equivalen· 1746-01-6 1 ~9E-05 mg/kg 1.4E-12 mg/kg-day 1~3E+05 (mg/kg-day)-1 1.8E-07 4.7E-12 mg/kg-day 7.0E-10 mg/kg-day 

ParticulatesNapors p,p'-DDT ~0-29-3 2.3E+OO mg/kg 1 ~6E-07 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.4E-08 5~6E-07 mg/kg-day 5~0E-04 mg/kg-day 

hloroform ~7-66-3 7.4E-01 mg/kg 5~2E-08 mg/kg-day 3~ 1 E-02 (mg/kg-day)-1 1 ~6E-09 1 ~8E-07 mg/kg-day 1 ~OE-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 1~2E+01 mg/kg 8~5E-07 mg/kg-day - - - 3~0E-06 mg/kg-day 2.0E-03 mg/kg-day 

richloroethene 9-01-6 4.4E+OO mg/kg 3~ 1 E-07 mg/kg-day 4~6E-02 (mg/kg-day)-1 1.4E-08 1 ~ 1E-06 mg/kg-day 5~0E-04 mg/kg-day 

l=xnosure Route Total 2~5E-07 

Dermal ,3,7,8-TCDD Equivalen· 1746-01-6 1 ~9E-05 mg/kg 3~6E-13 mg/kg-day 1~3E+05 (mg/kg-day)-1 4~7E-08 1 ~3E-12 mg/kg-day 7.0E-10 mg/kg-day 

p,p'-DDT ~0-29-3 2.3E+OO mg/kg 4~3E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.4E-08 1 ~5E-07 mg/kg-day 5~0E-04 mg/kg-day 

Chloroform ~7-66-3 7.4E-01 mg/kg -- -- 3~ 1 E-02 (mg/kg-day)-1 - - - 1 ~OE-02 mg/kg-day 

is-1 ,2-Dichloroethylene 156-59-2 1~2E+01 mg/kg -- -- - - - - - 2.0E-03 mg/kg-day 

richloroethene 179-01-6 4.4E+OO mg/kg -- -- 4~6E-02 (mg/kg-day)-1 - - - 5~0E-04 mg/kg-day 

l:xoosure Route T ota 6~ 1 E-08 

Inhalation ,3,7,8-TCDD Equivalen· 1746-01-6 1 ~9E-05 mg/kg 2~8E-10 ug/m3 3~8E+01 (ug/m3)-1 1 ~ 1E-08 9~7E-13 mg/m3 4~0E-08 mg/m3 

p,p'-DDT ~0-29-3 2.3E+OO mg/kg 2~ 1 E-09 ug/m3 9~7E-05 (ug/m3)-1 2~0E-13 7~2E-12 mg/m3 -- --

hloroform ~7-66-3 7.4E-01 mg/kg 8~0E-03 ug/m3 2~3E-05 - 1 ~8E-07 2~8E-05 mg/m3 9~8E-02 mg/m3 

is-1 ,2-Dichloroethylene 156-59-2 1~2E+01 mg/kg 1.4E-01 ug/m3 - - - 4~8E-04 mg/m3 -- --

Page 1 of 5 

Hazard 
Quotient 

6~8E-03 

1~ 1E-03 

1 ~8E-05 

1 ~5E-03 

2.2E-03 

1 ~2E-02 

1 ~8E-03 

3~0E-04 

--

--

--

2~ 1 E-03 

2.4E-05 

--

2.9E-04 

--
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richloroethene 

edium Total 
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All Soil All Soil, Soil Ingestion ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 1.4E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.8E-07 4.7E-12 mg/kg-day 7.0E-10 mg/kg-day 6.8E-03 

ParticulatesNapors p,p'-DDT ~0-29-3 5.8E-01 mg/kg 4.1E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.4E-08 1.4E-07 mg/kg-day 5.0E-04 mg/kg-day 2.8E-04 

hloroform ~7-66-3 7.4E-01 mg/kg 5.2E-08 mg/kg-day 3.1E-02 (mg/kg-day)-1 1.6E-09 1.8E-07 mg/kg-day 1.0E-02 mg/kg-day 1.8E-05 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 3.6E-07 mg/kg-day - - - 1.3E-06 mg/kg-day 2.0E-03 mg/kg-day 6.3E-04 

richloroethene 9-01-6 2.2E+OO mg/kg 1.5E-07 mg/kg-day 4.6E-02 (mg/kg-day)-1 7.1E-09 5.4E-07 mg/kg-day 5.0E-04 mg/kg-day 1.1E-03 

~ ~ 
Dermal ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 3.6E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.7E-08 1.3E-12 mg/kg-day 7.0E-10 mg/kg-day 1.8E-03 

p,p'-DDT ~0-29-3 5.8E-01 mg/kg 1.1E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.7E-09 3.8E-08 mg/kg-day 5.0E-04 mg/kg-day 7.6E-05 

c_;hloroform ~7-66-3 7.4E-01 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 - - - 1.0E-02 mg/kg-day --

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg -- -- - - - - - 2.0E-03 mg/kg-day --

richloroethene 179-01-6 2.2E+OO mg/kg I -- -- 4.6E-02 (mg/kg-day)-1 - - - 5.0E-04 mg/kg-day --

• Tnt~ . ~F-01 

Inhalation ,3,7,8-TCDD Equivalen· 1746-01-6 1.9E-05 mg/kg 2.8E-10 ug/m3 3.8E+01 (ug/m3)-1 1.1E-08 9.7E-13 mg/m3 4.0E-08 mg/m3 2.4E-05 

p,p'-DDT ~0-29-3 5.8E-01 mg/kg 5.2E-10 ug/m3 9.7E-05 (ug/m3)-1 5.1E-14 1.8E-12 mg/m3 -- -- --

hloroform ~7-66-3 7.4E-01 mg/kg 8.0E-03 ug/m3 2.3E-05 - 1.8E-07 2.8E-05 mg/m3 9.8E-02 mg/m3 2.9E-04 

is-1 ,2-Dichloroethylene 156-59-2 5.1E+OO mg/kg 5.8E-02 ug/m3 - - - 2.0E-04 mg/m3 -- -- --

richloroethene 9-01-6 2.2E+OO mg/kg 2.8E-02 ug/m3 4.1E-06 (ug/m3)-1 1.1E-07 9.8E-05 mg/m3 2.0E-03 mg/m3 4.9E-02 

xoosure Route Total 3.1E-07 4.9E-02 

l=xnosure Point Total 5.6E-07 6.0E-02 

~;, !Total 5.6E-07 6.0E-02 

Medium Total 5.6E-07 6.0E-02 
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Surface Water Surface Water Surface Water 

Exoosure Medium Total 

Medium Total 

Sediment Sediment Sediment 

Exoosure Medium Total 

Medium Total 

Receotor Totai:Surface Soil+ Surface Water+ Sediment 

Notes: 

bgs 

CSF 

EPA 

EPC 

mg/kg 

mg/kg-day 

( mg/kg-day )-1 

mg/L 

mg/m3 

RAGS 

RfC 

RfD 

(ug/m3)-1 

·All Soil+"'· 

Not available or not applicable 

Below ground surface 

Cancer slope factor 

U.S. Environmental Protection Agency 

Exposure point concentration 

Milligram per kilogram 

Milligram per kilogram per day 

1/(Milligram per kilogram per day) 

Milligram per liter 

Milligram per cubic meter 

Risk Assessment Guidance for Superfund 

Reference concentration 

Reference dose 

1/Microgram per cubic meter 

Ingestion alpha-Chlordane ~103-71-9 

Dieldrin ~0-57-1 

gamma-Chlordane 12789-03-6 

~ 
Dermal lpha-Chlordane ~103-71-9 

Dieldrin ~0-57-1 

gamma-Chlordane 12789-03-6 

G 

Ingestion Aldrin po9-00-2 

alpha-Chlordane ~103-71-9 

Dieldrin ~0-57-1 
gamma-Chlordane 12789-03-6 

l=xnosure Route Total 

Dermal Aldrin po9-00-2 

alpha-Chlordane ~103-71-9 

Dieldrin ~0-57-1 
gamma-Chlordane 12789-03-6 

1.1E-01 ug/L 1.9E-09 mg/kg-day 3.5E-01 (mg/kg-day)-1 6.8E-10 6.8E-09 mg/kg-day 5.0E-04 mg/kg-day 1.4E-05 

2.6E-01 ug/L 4.6E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 7.3E-08 1.6E-08 mg/kg-day 5.0E-05 mg/kg-day 3.2E-04 

9.8E-02 ug/L 1.7E-09 mg/kg-day 3.5E-01 (mg/kg-day)-1 6.0E-10 6.0E-09 mg/kg-day 5.0E-04 mg/kg-day 1.2E-05 

7 <c no 35E-04 

1.1E-01 ug/L 1.2E-06 mg/kg-day 3.5E-01 (mg/kg-day)-1 4.3E-07 3.0E-05 mg/kg-day 5.0E-04 mg/kg-day 6.0E-02 

2.6E-01 ug/L 8.4E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.3E-05 2.1E-05 mg/kg-day 5.0E-05 mg/kg-day 4.1E-01 

9.8E-02 ug/L 1.1E-06 mg/kg-day 3.5E-01 (mg/kg-day)-1 3.8E-07 2.7E-05 mg/kg-day 5.0E-04 mg/kg-day 5.4E-02 

~ ?F-01 

1.4E-05 5.2E-01 

1.4E-05 5.2E-01 

9.0E+OO ug/L 1.3E-06 mg/kg-day 1.7E+01 (mg/kg-day)-1 2.2E-05 4.5E-06 mg/kg-day 3.0E-05 mg/kg-day 1.5E-01 

1.3E+OO ug/L 1.9E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 6.6E-08 6.6E-07 mg/kg-day 5.0E-04 mg/kg-day 1.3E-03 

6.1E+OO ug/L 8.6E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.4E-05 3.0E-06 mg/kg-day 5.0E-05 mg/kg-day 6.0E-02 

1.5E+OO ug/L .12E-07 mg/kg-day 3.5E-01 (mg/kg-day)-1 7.4E-08 7.4E-07 mg/kg-day 5.0E-04 mg/kg-day 1.5E-03 

3.6E-05 2.1E-01 

9.0E+OO ug/L -- -- 1.7E+01 (mg/kg-day)-1 - - - 3.0E-05 mg/kg-day --

1.3E+OO ug/L 1.2E-08 mg/kg-day 3.5E-01 (mg/kg-day)-1 4.2E-09 4.2E-08 mg/kg-day 5.0E-04 mg/kg-day 8.4E-05 

6.1E+OO ug/L 1.4E-07 mg/kg-day 1.6E+01 (mg/kg-day)-1 2.2E-06 4.8E-07 mg/kg-day 5.0E-05 mg/kg-day 9.6E-03 

1.5E+OO ug/L 1.4E-08 mg/kg-day 3.5E-01 (mg/kg-day)-1 4.7E-09 4.7E-08 mg/kg-day 5.0E-04 mg/kg-day 9.5E-05 

9.7E-03 

2.2E-01 

3.8E-05 2.2E-01 

Total of Receotor Risks Across All Medi 5E-05 Total of Receotor Hazards Across All Medi 9E-01 

T <C "' 8E-01 

Page 4 of 5 

ED_001521 C_00000018-00152 



Page 5 of 5 

ED_001521 C_00000018-00153 



TABLE 9.9.RME: EPA RAGS TABLE 9- CURRENT AND FUTURE ADULT TRESS PASSER SUMMARY OF RECEPTOR RISKS AND HAZARDS- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Current/Future 

eceptor Population: Adult Tresspasser 

ecentor Ane: Adult 

Medium Exposure Medium 

Surface Soil Surface Soil, 

Particulates I Vapors 

I 

All Soil All Soil 

Particulates I Vapors 

f\11 Soil Total 

Surface Water Surface Water 

~urface Water Total 

Sediment Sediment 

l~ediment 

Exposure Point 

Surface Soil 

ll:xposure Point Total 

All Soil 

xposure Point Total 

Surface Water 

ll:xposure Point Total 

Sediment 

ll:xposure Point Total 

'<eceptor Total: Surface Soil +Surface Water+ Sediment 

eceptor Total: All Soil +Surface Water+ Sediment 

Chemical of 

Potential Concern 

2,3,7,8-TCDD Equivalent 

p,p'-DDT 

Chloroform 

cis-1 ,2-Dichloroethylene 

Trichloroethene 

hemical Total 

2,3,7,8-TCDD Equivalent 

p,p'-DDT 

Chloroform 

cis-1 ,2-Dichloroethylene 

Trichloroethene 

phemical Total 

alpha-Chlordane 

Dieldrin 

gamma-Chlordane 

I 

Aldrin 

alpha-Chlordane 

Dieldrin 

gamma-Chlordane 

hemical Total 

CAS No. Carcinogenic Risk 

Ingestion Dermal Inhalation Exposure Primary 

Routes Total Target Organ(s) 

1746-01-6 1.8E-07 4.7E-08 1.1E-08 2.3E-07 Reproductive, Hepatic, Endocrine, Respiratory, 
Hematologic, Developmental 

~0-29-3 5.4E-08 1.4E-08 2.0E-13 6.9E-08 Hepatic 

~7-66-3 1.6E-09 - 1.8E-07 1.9E-07 Hepatic 

156-59-2 -- - -- - Urinary, Whole Body 

9-01-6 1.4E-08 - 2.3E-07 2.5E-07 Developmental, Cardiovascular, Immune 

2.5E-07 6.1E-08 4.3E-07 7.3E-07 

7.3E-07 

7.3E-07 

1746-01-6 1.8E-07 4.7E-08 1.1E-08 2.3E-07 Reproductive, Hepatic, Endocrine, Respiratory, 
Hematologic, Developmental 

~0-29-3 1.4E-08 3.7E-09 5.1E-14 1.7E-08 Hepatic 

~7-66-3 1.6E-09 - 1.8E-07 1.9E-07 Hepatic 

156-59-2 -- - -- - Urinary, Whole Body 

9-01-6 7.1E-09 - 1.1E-07 1.2E-07 Developmental, Cardiovascular, Immune 

2.0E-07 5.1E-08 3.1E-07 5.6E-07 

~103-71-9 6.8E-10 4.3E-07 -- 4.3E-07 Hepatic 

~0-57-1 7.3E-08 1.3E-05 -- 1.3E-05 Hepatic 

12789-03-6 6.0E-10 3.8E-07 -- 3.8E-07 Hepatic 

-- .~L-w 11 

1.4E-05 

~09-00-2 2.2E-05 - -- 2.2E-05 Hepatic 

~103-71-9 6.6E-08 4.2E-09 -- 7.0E-08 Hepatic 

~0-57-1 1.4E-05 2.2E-06 -- 1.6E-05 Hepatic 

12789-03-6 7.4E-08 4.7E-09 -- 7.9E-08 Hepatic 

3.6E-05 2.2E-06 -- 3.8E-05 

~ 
5E-05 

Page 1 of 1 

Non-Carcinogenic Hazard Quotient 

Ingestion Dermal Inhalation Exposure 

Routes Total 

6.8E-03 1.8E-03 2.4E-05 8.6E-03 

1.1E-03 3.0E-04 -- 1.4E-03 

1.8E-05 - 2.9E-04 3.0E-04 

1.5E-03 - -- 1.5E-03 

2.2E-03 - 9.9E-02 1.0E-01 

1.2E-02 2.1E-03 1.0E-03 1.1E-01 

1.1E-01 

1.1E-01 

6.8E-03 1.8E-03 2.4E-05 8.6E-03 

2.8E-04 7.6E-05 -- 3.6E-04 

1.8E-05 - 2.9E-04 3.0E-04 

6.3E-04 - --

1.1E-03 - 4.9E-02 5.0E-02 

8.8E-03 1.9E-03 4.9E-02 5.9E-02 

5.9E-02 

5.9E-02 

1.4E-05 6.0E-02 -- 6.0E-02 

3.2E-04 4.1E-01 -- 4.1E-01 

1.2E-05 5.4E-02 -- 5.4E-02 

3.5E-04 5.2E-01 -- 5.2E-01 

5.2E-01 

5.2E-01 

1.5E-01 - -- 1.5E-01 

1.3E-03 8.4E-05 -- 1.4E-03 

6.0E-02 9.6E-03 -- 7.0E-02 

1.5E-03 9.5E-05 -- 1.6E-03 

2.1E-01 9.7E-03 -- 2.2E-01 

2.2E-01 

2.2E-01 

9E-01 

8E-01 
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TABLE 10.9.RME:EPA RAGS TABLE 10- CURRENT AND FUTURE ADULT TRESSPASSER RISK AND HAZARD SUMMARY- RME 
DES MOINES TCE SITE, DES MOINES, IOWA 

cenario Timeframe: Current/Future 

eceptor Population: Adult Tresspasser 

ecentor Ane: Adult 

Medium Exposure Medium 

Surface Soil Surface Soil, 

Particulates I Vapors 

I 

All Soil Subsurface Soil, 

Particulates I Vapors 

1\11 Soil Total 

Surface Water Surface Water 

~urface Water Total 

Sediment Sediment 

~ediment 

Exposure Point 

Surface Soil 

xposure Point Total 

Subsurface Soil 

ll:xposure Point Total 

Surface Water 

ll:xposure Point Total 

Sediment 

xposure Point Total 

eceptor Total: Surface Soil +Surface Water+ Sediment 

feceptor Total: All Soil +Surface Water+ Sediment 

Chemical of CAS No. Carcinogenic Risk 

Potential Concern Ingestion Dermal Inhalation Exposure 

Routes Total 

- - -- - -- -

I -- - -- -

-

O.OE+OO 

- - -- - -- -

hemical Total -- - -- -

-

O.OE+OO 

Dieldrin 0-57-1 7.3E-08 1.3E-05 -- 1.3E-05 

hemical Total 7.3E-08 1.3E-05 -- 1.3E-05 

1.3E-05 

1.3E-05 

Aldrin ~09-00-2 2.2E-05 - -- 2.2E-05 

Dieldrin ~0-57-1 1.4E-05 2.2E-06 -- 1.6E-05 

hemical Total 3.5E-05 2.2E-06 -- 3.8E-05 

3.8E-05 

3.8E-05 

5E-05 

5E-05 
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Non-Carcinogenic Hazard Quotient 

Primary Ingestion Dermal Inhalation Exposure 

Target Organ(s) Routes Total 

- -- - -- --

-- - -- --

--

O.OE+OO 

- -- - -- --

-- - -- --

--

O.OE+OO 

Hepatic 3.2E-04 4.1E-01 -- 4.1E-01 

3.2E-04 4.1E-01 -- 4.1E-01 

4.1E-01 

4.1E-01 

Hepatic 1.5E-01 - -- 1.5E-01 

Hepatic 6.0E-02 9.6E-03 -- 7.0E-02 

2.1E-01 9.6E-03 -- 2.2E-01 

2.2E-01 

2.2E-01 

6E-01 

6E-01 II 
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X 

X 

X 

X 

Anal te 
cephate 
cetaldehyde 
cetochlor 
cetone 
cetone Cyanohydrin 
cetonitrile 
cetophenone 
cetylaminofluorene, 2-
crolein 
crylamide 
crylicAcid 
c lonitrile 
diponitrile 
lachlor 

ldicarb sulfoxide 
ldrin 
llyl Alcohol 
llyl Chloride 

minophenol, m-
minophenol, p-
mitraz 
mmonia 
mmonium Sulfamate 
m I Alcohol tert-

3.8E+OO c c 

5.0E-01 

5.4E-01 6.8E-05 I 4.0E-02 A 

5.6E-02 c 

1.7E+01 4.9E-03 

2.1E+01 C 6.0E-03 C 
p 
p 

2.5E-03 

5.7E-03 p 

4.0E-02 
I 
H 
H 

1.5E+OO 
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3.4E+OO C 

p 

2.0E-04 C 5.7E-08 C 
3.6E-03 P p 

X admium 
admium (Water) 
alcium Chromate 5.0E-01 

1.5E-01 
2.3E-03 

arbofuran 
X arbon Disulfide 

arbon Tetrachloride 7.0E-02 I 6.0E-06 I 4.0E-03 
arbonyl Sulfide 
arbosulfan 

1.0E-01 
eric oxide 
hloral Hydrate 
hloramben 1.5E-02 

4.0E-01 H 
hlordane 3.5E-01 

X lpha-Chlordane 3.5E-01 
X amma-Chlordane 3.5E-01 

hlordecone Ke one 1.0E+01 I 4.6E-03 C 
hlorfenvinphos 
hlorimuron, Ethyl-
hlorine 
hlorine Dioxide 
hlorite (Sodium Salt) 
hloro-1 1-difluoroethane 1-
hloro-1 ,3-butadiene, 2- H 
hloro-2-methylaniline HCI, 4- 4.6E-01 H 
hloro-2-meth !aniline 4- 1.0E-01 p 7.7E-05 C 3.0E-03 X 
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resols 
rotonaldehyde, trans

so ro !benzene 
1.9E+OO H 

1.0E-01 
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X 

Silver Cyanide 
Sodium Cyanide 
Thioc anates 

yromazine 
DD 
DE, p,p'-
DT 

aminozide 
ecabromodiphenyl ether, 2,2', 
emeton 
i(2-ethylhexyl)adipate 
iallate 
iazinon 
ibenzothiophene 

1 ,2-Dibromo-3-chloropropane 
ibromobenzene 1 3-
ibromobenzene, 1 ,4-
ibromochloromethane 

2.2E-01 C c 
8.4E-01 H H 

2.3E-02 H 

2.4E-01 c 
3.4E-01 c 
3.4E-01 

1.8E-02 c 
7.0E-04 

1.2E-03 
6.1E-02 H 

8.0E-01 p p 

8.4E-02 
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ibromoethane 1 2- 2.0E+OO I 6.0E-04 I 9.0E-03 
ibromomethane (Methylene B 
ibutyltin Compounds p 

icamba 3.0E-02 
ichloro-2-butene, 1,4- p 

ichloro-2-butene, cis-1 ,4- p 

ichloro-2-butene trans-1 4- 4.2E-03 p 

ichtoroacetic Acid 5.0E-02 
ichlorobenzene, 1 ,2-
ichlorobenzene 1 4- 5.4E-03 c ?.OE-02 A 

4.5E-01 c 

I 
X 5.7E-03 c p 

X 9.1E-02 

X 

3.6E-02 C 1.0E-05 C A 
p 

1.0E-01 
2.9E-01 

ieldrin 1.6E+01 
iesel Engine Exhaust 
iethanolamine p 

iethylene Glycol Monobutyl Et p 

iethylene Glycol Monoethyl Et p 

ieth lformamide 1.0E-03 p 

iethylstilbestrol 3.5E+02 c c 
ifenzoquat 
iflubenzuron 2.0E-02 
ifluoroethane, 1, 1-
ihydrosafrole 4.4E-02 c c 
iiso ro I Ether 
iisopropyl Methylphosphonate 
imethipin 
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imethylphenol, 3,4-
imethylvinylchloride 
initro-o-cresol 4 6-
initro-o-cyclohexyl Phenol, 4,6 
initrobenzene, 1 ,2-
initrobenzene 1 3-
initrobenzene, 1,4-
initrophenol, 2,4-
initrotoluene Mixture 2 412 6-
initrotoluene, 2,4-

X ,6-Dinitrotoluene 
initrotoluene 2-Amino-4 6-
initrotoluene, 4-Amino-2,6-
initrotoluene, Technical grade 
inoseb 

X 1 ,4-Dioxane 

X 

4.5E-02 c 

6.8E-01 
3.1 E-01 
1.5E+OO 

4.5E-01 

1.0E-01 

6.2E+03 I 
1.3E+05 c 
1.3E+05 c 

B.OE-01 

7.1E+OO C 
7.4E+OO C 

c 

c 
c 

6.7E+OO C 1.4E-01 C 

p 

s 
s 

2.2E-03 
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X 

X 

X 

X 

X 

ndosulfan 
I ha-Endosulfan 
eta-Endosulfan 
ndothall 

enamiphos 
enpropathrin 
envalerate 

luridone 
lurprimidol 
lusilazole 

Chloroethane 

9.9E-03 I 

1.1E-02 C 

3.1 E-01 
4.5E-02 
6.5E+01 

1.2E-06 

6.0E-03 
6.0E-03 

I 6.0E-03 p 

7.0E-04 
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3.5E-03 1.0E-01 
1.9E-01 

1.3E-05 I 
p 

X 

X 9.0E-01 
3.8E+OO H 

urium 1.5E+OO c 
urmecyclox 3.0E-02 c 
lufosinate, Ammonium 
lutaraldeh de 
lycidyl 
lyphosate 
uanidine X 
uanidine Chloride p 

aloxyfop, Methyl 

e tachlor 4.5E+OO 
eptachlor Epoxide 9.1E+OO 

X 1.6E+OO 
exachlorobutadiene 7.8E-02 

exachloroc clohexane AI ha- 6.3E+OO B.OE-03 
exachlorocyclohexane, Beta- 1.8E+OO 

exachlorocyclohexane, Gamm 1.1 E+OO 
exachloroc clohexane T echni 1.8E+OO 5.1E-04 
exachlorocyclopentadiene 
exachloroethane 4.0E-02 c 

1.1E-01 

4.0E-04 p 

exane,N-
exanedioic Acid p 

5.0E-03 
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X 

CPA 
CPB 
CPP 

S.OE-01 C 
8.5E-03 C 
8.5E-03 C 1.2E-05 

8.5E-03 C 

c 

S.OE-03 
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X 

ethacrylonitrile 
ethamidophos 
ethanol 

3.0E-04 

4.9E-02 C 1.4E-05 C 

p 

X 
H 

9.9E-02 c c 
1.8E-03 c 2.6E-07 c 

9.0E-03 
8.3E+OO c 
1.3E-01 c 

1.0E-01 
2.2E+01 C C 
2.0E-03 1.0E-08 6.0E-03 
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ethylene-bis{2-chloroaniline ), 1.0E-01 p c p 

ethylene-bis{N,N-dimethyl) An 4.6E-02 c 
eth lenebisbenzenamine 4 4' 1.6E+OO c 4.6E-04 c 
ethylenediphenyl Diisocyanat 

ethylstyrene, Alpha- H 
etolachlor 
etribuzin 
etsulfuron-methyl 

ineral oils 
irex 1.8E+01 c 
olinate 
ol bdenum 
onochloramine 
onomethylaniline 

clobutanil 
,N'-Diphenyl-1 ,4-benzenediam 
a led 

3.0E-02 X 
1.8E+OO c c 

c 
c 
c 
c 

ickel Oxide c 
ickel Refinery Dust c 

X ickel I 
ickel Subsulfide 1.7E+OO c c 
ickelocene c 
it rate 1.6E+OO 
itrate + Nitrite {as N) 

it rite 
X 

2.0E-02 p p 

p 

H 
1.3E+OO c 
1.7E-02 p 

p 

2.7E-03 H 
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X 

X 

itroso-N-ethylurea, N-
itroso-N-methylurea, N-
itroso-di-N-but lamine N-
itroso-di-N-propylamine, N-
itrosodiethanolamine, N-
itrosodieth !amine N-

itrotoluene, m-
itrotoluene, o-
itrotoluene -
onane, n-
orflurazon 
ctabromodi hen I Ether 
ctahydro-1 ,3,5,7-tetranitro-1 ,3 
ctamethylpyrophosphoramide 

zalin 

araquat Dichloride 
arathion 
ebulate 

entabromodi hen I Ether 
entabromodiphenyl ether, 2,2', 
entachlorobenzene 
entachloroethane 
entachloronitrobenzene 
entachlorophenol 
entae thritol tetranitrate PET 

Ammonium Perchlorate 
Lithium Perchlorate 
Perchlorate and Perchlorate S 
Potassium Perchlorate 

2.7E+01 c c 
1.2E+02 c c 
5.4E+OO I 
7.0E+OO c 
2.8E+OO c 
1.5E+02 
5.1E+01 p 

4.9E-03 
2.2E+01 I 
6.7E+OO c c 
9.4E+OO c c 
2.1E+OO 6.1E-04 

2.2E-01 p 

1.6E-02 p 

H 
H 

9.0E-02 p 

2.6E-01 H 
4.0E-01 c 
4.0E-03 X 2.0E-03 p 

7.0E-04 
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X 

X 

X 

Aroclor 5460 

Hexachlorobiphenyl, 2,3',4,4',5 
Hexachlorobiphenyl, 2,3,3',4,4 
Hexachlorobi hen I 2 3 3' 4 4 

Hexachlorobiphenyl, 3,3',4,4',5 
Pentachlorobiphenyl, 2\3,4,4', 
Pentachlorobi hen I 2 3' 4 4' 
Pentachlorobiphenyl, 2,3,3' ,4, 
Pentachlorobiphenyl, 2,3,4,4', 

1.4E-02 
1.9E-03 

3.0E+01 

7.0E-02 
2.0E+OO 
2.0E+OO 
2.0E+OO 
2.0E+OO 
2.0E+OO 
2.0E+OO 

2.0E+OO 
3.9E+OO 
3.9E+OO 
3.9E+OO 
3.9E+OO 
3.9E+03 
3.9E+OO 
3.9E+OO 
3.9E+OO 
3.9E+OO 

c c 

s 
s 
s s 
s s 
s s 
s s 
s s 

s 5.7E-04 s 
E 
E 
E 
E 
E 
E 
E 
E 
E 

2.0E-05 

p 
p 
p 
p 
p 

p 

I 
E 
E 
E 
E 
E 
E 
E 
E 
E 
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1.3E+04 ?.OE-09 E 
2.0E+OO 
2.0E+OO 
4.0E-01 
?.OE-02 I 
1.3E+01 E E 
3.9E+01 E E 

olynuclear Aromatic Hydrocar 
X cenaphthene 
X cenaphthylene 
X nthracene 3.0E-01 
X enzo( a)anthracene 7.3E-01 E c 

BenzoO)fluoranthene 1.2E+OO c c 
X 7.3E+OO 1.1E-03 c 
X 7.3E+OO I c 
X 7.3E-01 E c 
X 3.0E-02 
X 7.3E-02 E c 

B.OE-02 
X 7.3E-03 E 
X 7.3E+OO E 

1.2E+01 c 
2.5E+02 c 

X Fluorene 4.0E-02 
X lndeno(1 ,2,3-cd)pyrene 7.3E-01 E c 
X 1-Methylnaphthalene 2.9E-02 p 

X -Meth Ina hthalene 

1.2E+OO c 
X 3.0E-02 
X rene I 

otassium Perfluorobutane Suit< p 

1.5E-01 

rometon 
rometryn 
ro achlor 

2.0E-03 
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X 

X 

X 

ropylene Oxide 
ropyzamide 
ridine 

efractory Ceramic Fibers 
esmethrin 

elenium 
elenium Sulfide 

imazine 
odium Acifluorfen 

odium Dichromate 
odium Diethyldithiocarbamate 
odium Fluoride 
odium Fluoroacetate 
odium Metavanadate 
odium Tungstate 
odium Tun state Dih drate 
tirofos (T etrachlorovinphos) 
trontium Chromate 

1.3E-02 

p 

?.OE-01 H 
2.4E-01 

3.0E+OO 
9.0E-03 

2.2E-01 c 

9.0E-02 

1.2E-01 H 

5.0E-01 c 1.5E-01 c 
2.7E-01 H 

H 
p 

2.4E-02 H 
5.0E-01 c c 

3.0E-03 P 
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ulfolane 
ulfonylbis(4-chlorobenzene ), 1 
ulfur Trioxide 
ulfuric Acid 
ulfurous acid, 2-chloroethyl 2-[ 2.5E-02 
CMTB 
ebuthiuron 
emephos 
erbacil 

x 1 ,2,4,5-Tetrachlorobenzene 
etrachloroethane, 1 , 1 , 1 ,2-
etrachloroethane 1 1 2 2-

X 

X 

hallium Acetate 
hallium Carbonate 
hallium Chloride 
hallium Selenite 
hallium Sulfate 
hifensulfuron-meth I 
hiobencarb 
hiodiglycol 
hiofanox 
hiophanate, Methyl 

in 
itanium Tetrachloride 
oluene 
-lsopropyltoluene 
oluene-2 4-diisoc ante 
oluene-2,5-diamine 
oluene-2,6-diisocyante 

2.6E-02 
2.0E-01 
2.1E-03 

2.0E+01 H 

1.8E-01 
1.1E-05 c 

c 

6.0E-01 

p 
p 

X 
s 

H 
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1.6E-02 p 5.1E-05 C 
oluidine, p- 3.0E-02 p 

otal Petroleum Hydrocarbons ( 
otal Petroleum H drocarbons 

X PH (C10-C28) 
otal Petroleum Hydrocarbons ( 
otal Petroleum H drocarbons p 

otal Petroleum Hydrocarbons ( p 

oxaphene 1.1E+OO 
ralomethrin 
ri-n-butyltin A 
riacetin 
riadimefon 
riallate 
riasulfuron 
ribenuron-meth I 

9.0E-03 p 

richloroacetic Acid ?.OE-02 2.0E-02 
richloroaniline HCI, 2,4,6- 2.9E-02 
richloroaniline, 2,4,6- ?.OE-03 X 
richlorobenzene 1 2 3-
richlorobenzene, 1 ,2,4- 2.9E-02 p 

richloroethane, 1,1, 1-
richloroethane 1 1 2- 5.7E-02 

X richloroethene 4.6E-02 

1.1 E-02 

3.0E+01 

p 
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rifluralin 
rimethyl Phosphate 
rimethylbenzene, 1 ,2,3-

X 1 2 4-Trimeth !benzene 
X 1 ,3,5-Trimethylbenzene 

rimethylpentene, 2,4,4-
rinitrobenzene 1 3 5-
rinitrotoluene, 2,4,6-
riphenylphosphine Oxide 
ris 1 3-Dichloro-2- ro I Pho 
ris( 1-chloro-2-propyl)phosphat 
ris(2,3-dibromopropyl)phosph 
ris 2 -chloroeth I hos hate 
ris(2-ethylhexyl)phosphate 

inyl Bromide 
x inyl Chloride 

arfarin 
ylene, P
ylene, m

lene o-
ylenes 
inc Phosphide 

7.7E-03 
2.0E-02 p p 

X 

3.0E-02 

2.3E+OO c 
2.0E-02 p 

3.2E-03 p 

1.0E+OO C 

7.2E-01 

s 

8.0E-05 X 
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Csat (See User GuidE 

Contaminant 
Anal te 

Acephate 
1 1.1E+05 Acetaldehyde 
1 0.1 0.9 Acetochlor 

1.1E+05 Acetone 
Acetone Cyanohydrin 

6.0E-02 I v 1 1.3E+05 1 Acetonitrile 
2.5E+03 Acetophenone 

Acetylaminofluorene, 2-
2.3E+04 1 Acrolein 

Acrylamide 
1.1E+05 Acrylic Acid 

v 1.1E+04 Ac to nitrile 
p Adiponitrile 

~lachlor 
1 Aldicarb 

ldicarb Sulfone 
Aldicarb sulfoxide 

1 1 Aldrin 
1.1E+05 Allyl Alcohol 
1.4E+03 Allyl Chloride 

5.0E-03 P 1 Aluminum 
luminum Phosphide 

Ametryn 
1 Aminobi hen I 4-

Aminophenol, m-
Aminophenol, p-

1 0.1 0.9 Amitraz 
Ammonia 
Ammonium Sulfamate 

1.4E+04 Am I Alcohol tert-
Aniline 
Anthraquinone, 9,10-

1 Antimon metallic 
5 Antimony Pentoxide 
5 Antimony Tetroxide 

1 An timon Trioxide 
Arsenic, Inorganic 
Arsine 
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1 Asulam 
Atrazine 
Auramine 

1 Avermectin B1 
Azinphos-methyl 
Azobenzene 

0.1 1 Azodicarbonamide 
Barium 
Barium Chromate 

v 0.8 Benfluralin 
Benomyl 
Bensulfuron-methyl 

1 0.1 1 Bentazon 
1.2E+03 Benzaldehyde 
1.8E+03 Benzene 

1 0.1 1 sulfate 1 4-
1.3E+03 Benzenethiol 

Benzidine 
1 0.1 1 Benzoic Acid 

3.2E+02 Benzotrichloride 
Benzyl Alcohol 

1.5E+03 Benz I Chloride 
Beryllium and compounds 
Bifenox 

1 0.1 Bi henthrin 
Bip~enyl, 1, 1'-

1.0E+03 ether 
1 0.1 Bis 2-chloroethox methane 

5.1E+03 Bis(2-chloroethyl)ether 
4.2E+03 Bis( chloromethyl)ether 

1 0.1 Bis henoiA 
H Boron And Borates Only 
p Boron Trichloride 

1.3E-02 c v 1 1 Boron Trifluoride 
Bromate 

2.4E+03 Bromo-2-chloroethane, 1-
1 6.8E+02 1 Bromobenzene 

4.0E+03 Bromochloromethane 
9.3E+02 Bromodichloromethane 

1 9.2E+02 1 Bromoform 
3.6E+03 Bromomethane 

Bromophos 
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1 0.1 0.9 Bromox nil 
Bromoxynil Octanoate 

6.7E+02 Butadiene, 1 ,3-
1 7.6E+03 1 Butanol N-

2.1E+04 

Butylated hydroxytoluene 
1.1E+02 Butylbenzene, n-

v 1 1.5E+02 But !benzene sec-
v 1.8E+02 Butylbenzene, tert-

Cacodylic Acid 
1 Cadmium Diet 

Cadmium (Water) 
Calcium Chromate 

2.2E-03 C Ca rolactam 
Captafol 
Captan 

1 Carba I 
Carbofuran 

7.4E+02 Carbon Disulfide 
1 4.6E+02 1 Carbon Tetrachloride 

5.9E+03 Carbonyl Sulfide 
Carbosulfan 

1 0.1 1 Carboxin 
Cericoxide 
Chloral Hydrate 

1 Chloramben 
Chloranil 
Chlordane 
Chlordane 
Chlordane 

0.8 Chlordecone 
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1.2E+04 Chloroacetaldehyde, 2-
Chloroacetic Acid 

3.0E-05 1 Chloroaceto henone 2-
Chloroaniline, p-

p 7.6E+02 Chlorobenzene 
0.8 Chlorobenzilate 

Chlorobenzoic Acid, p-
p 2.9E+02 Chlorobenzotrifluoride, 4-

1 7.3E+02 1 Chlorobutane 1-
1.7E+03 Chlorodifluoromethane 
1.1E+05 Chloroethanol, 2-

1 2.5E+03 1 Chloroform 
1.3E+03 Chloromethane 
9.3E+03 Chloromethyl Methyl Ether 

1 Chloronitrobenzene o-
p Chloronitrobenzene, p-

2.7E+04 Chlorophenol, 2-
4.0E-04 c v 6.2E+02 Chloro icrin 

1 Chlorothalonil 
9.1E+02 Chlorotoluene, o-

v 2.5E+02 1 Chlorotoluene -
Chlorozotocin 
Chlorpropham 
Chlor rifos 
Chlorpyrifos Methyl 
Chlorsulfuron 

0.9 Chlorthal-dimeth I 
Chlorthiopryo~, 

3 Salts 
1.0E-04 I M 0.025 1 Chromium VI 

3 Chromium, Total 
Clofentezine 

6.0E-06 P 1 Cobalt 
0 Coke Oven Emissions 

Copper 
c 1 Cresol m-
c 
c 

c Cresols 
1.7E+04 Crotonaldehyde, trans-

4.0E-01 v 1 2.7E+02 1 Cumene 
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8.0E-04 S v 1 9.5E+05 

1 
1.0E+07 

0.04 1 

1 0 

6.0E+OO v 1 1.2E+02 1 
6.0E+OO v 1.2E+02 

p 5.1E+03 
1.0E+OO X v 1 2.8E+02 

2.9E+05 

1 0.1 

1 0.1 0.9 
v 

9.8E+02 
v 1 1.6E+02 0.9 

8.0E+02 

Cupferron 
Cyanazine 
C anides 

-Cyanogen 
-Cyanogen Bromide 
-c ano en Chloride 
-Hydrogen Cyanide 
-Potassium Cyanide 
-Potassium Silver C anide 
-Silver Cyanide 
-Sodium Cyanide 
- Thioc anates 
- Thiocyanic Acid 
-Zinc Cyanide 
C clohexane 

pentabromo-6-chloro-
Cyclohexanone 
C clohexene 
Cyclohexylamine 
Cyfluthrin 
C halothrin 
Cypermethrin 
Cyromazine 
DDD 
DDE, p,p'-
DDT 

Demeton 
Di(2-ethylhexyl)adipate 
Diallate 
Diazinon 
Dibenzothiophen~ 

1,2-
Dibromobenzene 1 3-
Dibromobenzene, 1 ,4-
Dibromochloromethane 
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1 1.3E+03 1 Dibromoethane 1 2-
2.8E+03 Bromide) 

Dibutyltin Compounds 
1 0.1 1 Dicamba 

5.5E+02 Dichloro-2-butene, 1 ,4-
5.2E+02 Dichloro-2-butene, cis-1 ,4-

v 7.6E+02 1 Dichloro-2-butene trans-1 4-
Dichloroacetic Acid 

H 3.8E+02 Dichlorobenzene, 1 ,2-
8.0E-01 v 1 Dichlorobenzene 1 4-

Dichlorobenzidine, 3,3'-
Dichlorobenzophenone, 4,4'-

1.0E-01 X v 1 8.5E+02 1 Dichlorodifluoromethane 
1.7E+03 Dichloroethane, 1, 1-

p 3.0E+03 Dichloroethane, 1 ,2-
2.0E-01 v 1 1.2E+03 1 Dichloroeth lene 1 1-

2.4E+03 Dichloroethylene, 1 ,2-cis-
1 1.9E+03 Dichloroethylene, 1 ,2-trans-

1 Dichloro henol 2 4-
2,4-

' 
Acid, 4-(2,4-

4.0E-03 I v 1 1.4E+03 1 Dichloro ro ane 1 2-
1.5E+03 Dichloropropane, 1 ,3-

Dichloropropanol, 2,3-
1.6E+03 1 Dichloro ro ene 1 3-

Dichlorvos 

3.0E-04 X v 2.6E+02 

Diesel Engine Exhaust 
p 1 Diethanolamine 
p Ether , 
p Ether 

v 1.1E+05 Dieth lformamide 
Diethylstilbestrol 
Difenzoquat 

1 0.1 0.9 Diflubenzuron 
1.4E+03 Difluoroethane, 1 , 1-

Dihydrosafrole 
?.OE-01 p v 1 2.3E+03 Diiso ro I Ether 

5.3E+02 Methylphosphonate 
Dimethipin 
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v 8.3E+02 

1.1E+05 
2.0E-06 X v 1 1.7E+05 

1.9E+05 

4.7E+02 

1 0.1 
1.2E+05 

1 

1 
1 

1 

1 

1 

1 

1 

1 

0.9 

Dimethoate 
Dimethoxybenzidine, 3,3'-
Dimethyl methylphosphonate 

Dimethylaniline HCI, 2,4-
Dimethylaniline, 2,4-
Dimeth !aniline N N-
Dimethylbenzidine, 3,3'-
Dimethylformamide 
Dimeth lh drazine 1 1-
Dimethylhydrazine, 1 ,2-
Dimethylphenol, 2,4-
Dimeth I henol 2 6-
Dimethylphenol, 3,4-
Dimethylvinylchloride 
Dinitro-o-cresol 4 6-
4,6-
Dinitrobenzene, 1 ,2-
Dinitrobenzene 1 3-
Dinitrobenzene, 1 ,4-
Dinitrophenol, 2,4-
24/2 6-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene 2-Amino-4 6-
Dinitrotoluene

1 
4-Amino-2,6-

grade 
Dinoseb 
Dioxane, 1 ,4-
Dioxins 
dioxin Mixture 
-TCDD, 2,3,7,8-
-TCDD, 2,3,7,8-

Diphenylamine 
Diphenylhydrazine, 1 ,2-
Di uat 
Direct Black 38 
Direct Blue 6 

1 Direct Brown 95 
Disulfoton 
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Dithiane, 1 ,4-
1 Diu ron 

Dodine 
1 EPTC 

v 1 0.9 Endosulfan 
v 1 0.9 Endosulfan 
v 0.9 Endosulfan 

Endothall 
Endrin 
Endrin 
Endrin 

1 1.1E+04 
1.5E+04 

Ethion 
2.4E+04 Ethoxyethanol Acetate, 2-

1 1.1E+05 1 Ethox ethanol 2-
1.1E+04 Ethyl Acetate 
2.5E+03 Ethyl Acrylate 

1.0E+01 v 1 2.1E+03 Chloroethane 
1.0E+04 Ethyl Ether 

p 1.1E+03 Ethyl Methacrylate 
J I I J 

1 0.1 Phos honate 
4.8E+02 Ethylbenzene 

Ethylene Cyanohydrin 
v 1.9E+05 Eth lene Diamine 

c Ethylene Glycol 
Ether 

3.0E-02 C v 1.2E+05 

1.5E+05 

Fenamiphos 
Fenpropathrin 

0.7 Fenvalerate 
Fluometuron 

c Fluoride 
1.3E-02 c Fluorine Soluble Fluoride 

Fluridone 
Flurprimidol 

1 0.1 0.9 Flusilazole 

ED_001521 C_00000018-00184 



Flutolanil 

Fomesafen 
Fonofos 

1 4.2E+04 1 Formaldeh de 
1.1E+05 Formic Acid 

Fosetyi-AL 
Furans 
-Dibenzofuran 

6.2E+03 -Furan 
2.0E+OO I v 1.7E+05 1 - T etrah drofuran -Furazolidone 

H 1.0E+04 Furfural 
1 Furium 

Furmecyclox 
Glufosinate, Ammonium -1 0.1 1 Glutaraldeh de 

1.1E+05 Glycidyl 
Glyphosate 

v 1 Guanidine 
Guanidine Chloride 
Haloxyfop, Methyl 

v 1 He tachlor 

1 0.1 
Hexachlorobenzene 

1.7E+01 Hexachlorobutadiene 
J 

AI ha-
Beta-

J 

Gamma- (Lindane) ., 
1 0.1 0.9 Technical 

1.6E+01 Hexachlorocyclopentadiene 
Hexachloroethane 

0 Hexachloro hene 
1 ,3,5-triazi,ne (RDX) 

3.4E+03 Diisocyanate, 1 ,6-
1 0.1 1 Hexameth I has horamide 

1.4E+02 Hexane, N-
Hexanedioic Acid 

3.0E-02 I v 1 3.3E+03 1 Hexanone 2-
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1 0.1 
Hydrazine 
Hydrazine Sulfate 

1 H dro en Chloride 
Hydrogen Fluoride 
Hydrogen Sulfide 
H dro uinone 
lmazalil 
lmazaquin 

1 0.1 1 lmazetha r 
Iodine 
lprodione 

1 1 Iron 
1.0E+04 Isobutyl Alcohol 

lsophorone 
1 lso ro alin 

1.1E+05 lsoprop§lnol 
1 Acid 
1 0.1 0.9 lsoxaben 

0 JP-7 
Lactofen 
Lead Com ounds 

c -Lead Chromate 
-Lead Phosphate 

1 0.1 1 -Lead acetate 
-Lead and Compounds 
-Lead subacetate 

v 1 2.4E+OO 0.9 - T etraeth I Lead 
3.8E+02 Lewisite 

Linuron 
1 Lithium 

MCPA 
MCPB 

1 MCPP 
Malathion 

c Maleic Anhydride 
1 Maleic H drazide 

Malononitrile 
Mancozeb 

1 0.1 1 Maneb 
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Manganese (Diet) 
Manganese (Non-diet) 
Me hosfolan 
Mepiquat Chloride -Mercury Compound~ 

0.07 1 other Mereu salts 
3.1E+OO -Mercury (elemental) 

-Methyl Mercury 
1 0.1 -Phen !mercuric Acetate 

Merphos 
Merphos Oxide 

1 0.1 1 Metalax I 
4.6E+03 Methacrylonitrile 

Methamidophos 
2.0E+01 v 1.1E+05 1 Methanol 

Methidathion 
Methomyl 
Methox -5-nitroaniline 2-
Methoxychlor 

p v 1.2E+05 Methoxyethanol Acetate, 2-
2.0E-02 v 1 1.1E+05 1 Methox ethanol 2-

2.9E+04 Methyl Acetate 
p 6.8E+03 Methyl Acrylate 

1 2.8E+04 1 Butanone 
1.8E+05 Methyl Hydra~ine 
3.4E+03 methyl-2-pentanone) 

1 1.0E+04 Meth I lsoc anate 
2.4E+03 Methyl Methacrylate 

Methyl Parathion 
1 0.1 Meth I Phos honic Acid 

3.9E+02 

3.0E+OO I v 8.9E+03 
dihydrochloride, 2-
Methyi-5-Nitroaniline, 2-

1 nitroso uanidine N-
2-
Methylarsonic ~cid 
monoh drochloride 2-
sulfate, 2-
Methylcholanthrene, 3-

6.0E-01 I v M 1 3.3E+03 1 Meth lene Chloride 
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5.0E+02 
1 

v 1 3.4E-01 1 

1 

1.0E-01 p v 0 

1 

c 
1 

0 
0.04 1 

c 
1 1 

1 

3.1E+03 
1 

p 1.8E+04 
2.0E-02 I v 1 4.9E+03 1 

J ' 

chlorganiline), ,4,~'-
AnilinJe, 4,4'-
44'-
Diisocyanate 
Methylstyrene, Alpha
Metolachlor 
Metribuzin 
Metsulfuron-methyl 
Mineral oils 

Monochloramine 
Monomethylaniline 
M clobutanil 
benzenediamine 
Naled . .... 
Aromatic HFAN 
Naphthylamine, 2-
Napropamide 
Nickel Acetate 
Nickel Carbonate 
Nickel Carbonyl 
Nickel H droxide 
Nickel Oxide 
Nickel Refinery Dust 
Nickel Soluble Salts 
Nickel Subsulfide 
Nickelocene 
Nitrate 
Nitrate + Nitrite (as N) 
Nitrite 
Nitroaniline 2-
Nitroaniline, 4-
Nitrobenzene 
Nitrocellulose 
Nitrofurantoin 
Nitrofurazone 

Nitroguanidine 
Nitromethane 
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Nitroso-N-ethylurea, N-
Nitroso-N-methylurea, N- • v 1 Nitroso-di-N-but lamina N-
Nitroso-di-N-propylamine, N-
Nitrosodiethanolamine, N-

0.1 1 Nitrosodieth lamina N-
2.4E+05 Nitrosodimethylamine, N-

Nitrosodiphenylamine, N-
v 1.1E+05 1 Nitrosometh leth !amine N-

Nitrosomorpholine [N-] 
Nitrosopiperidine [N-] 

1 Nitroso rrolidine N-
Nitrotoluene, m-

1.5E+03 Nitrotoluene, o-
1 0.1 1 Nitrotoluene -

6.9E+OO Nonane, n-
Norflurazon 

0.3 Octabromodi hen I Ether 
1 ,3,5, 7 -tet,r~~oc~ne (l:fMX) 
de 

Oxadiazon 
Oxamyl 
Ox luorfen 

Paraquat Dichloride 
1 0.1 0.9 Parathion 

Pebulate 
1 Pendimethalin 

v 3.1 E-01 Pentabromodi hen I Ether 
2,2',4,4',5- (BDE-99) 
Pentachlorobenzene 

v 1 4.6E+02 Pentachloroethane 
Pentachloronitrobenzene 
PentachJorophenol 

1 0.1 PETN 
3.9E+02 

1 1 -Ammonium Perchlorate 
-Lithium Perchlorate 
Salts 

1 1 -Potassium Perchlorate 
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2.0E-01 C 

1.6E+03 
1 0.1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

-Sodium Perchlorate 
Perfluorobutane Sulfonate 

0.6 Permethrin 

1 

1 

Phenacetin 
Phenmedipham 
Phenol 
methylcarbamate 
Phenothiazine 

Phosgene 
Phosmet 
Phosphates, Inorganic 
-Aluminum metaphosphate 

0 -Ammonium ol hos hate 
-Calcium pyrophosphate 
-Diammonium phosphate 

1 -Dicalcium hos hate 
-Dimagnesium phosphate 
-Dipotassium phosphate 

1 -Disodium hos hate 
-Monoaluminum phosphate 
-Monoammonium phosphate 

1 -Monocalcium hos hate 
phosphate 
-Monopotassium phosphate 

1 -Monosodium hos hate 
-Polyphosphoric acid 
-Potassium tripolyphosphate 

1 -Sodium acid ro hos hate 
phosphate (acidic) 
phosphate (anhydrous) 
hos hate tetrah drate 

hexametaphosphate 
-Sodium polyphosphate 

1 -Sodium trimeta hos hate 
-Sodium tripolyphosphate 
- Tetrapotassium phosphate 

1 - Tetrasodium ro hos hate 
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J >; 

phate (dihydrate) 
- Tricalcium phosphate 

1 1 -Trima nesium hos hate 
- Tripotassium phosphate 
-Trisodium phosphate 

1 Phos hine 
Phosphoric Acid 
Phosphorus, White 
Phthalates 
-Bis(2-ethylhexyl)phthalate 
-Butyl Benzyl Phthalate 
-But I hthal I But I I colate 
-Dibutyl Phthalate 
-Diethyl Phthalate 

v 1 -Dimeth ltere hthalate 
0 -Octyl Phthalate, di-N-

-Phthalic Acid, P-
2.0E-02 C 1 -Phthalic Anh dride 

1 
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4.0E-07 E v 
(high~ risk) 
(high~ risk) 

0.7 (low risk) 
v lowest risk 

E 3,3',4,4'- (PCB 77) 
• J ' 

E 4 3,4,4',5- (PCB 81) 
• ., J 

6.0E-04 1 0.1 0 PMDI 
Hydrocarbons (PAHs) 

3 -Acenaphthene 
3 1 -Acenaphthene 

1 -Anthracene 
-Benz[a]anthracene 
-BenzoO)fluoranthene 

M 1 1 -Benzo a rene 
-Benzo[ a ]e:t:rene 
-Benzo[b]fluoranthene 

v -P rene 
-Benzo[k]fluoranthene 

v 1 -Chlorona hthalene Beta-
3 -Chrysene 
3 -Dibenz[a,h]anthracene 

0.3 -Dibenzo a e rene 
3 '7,12-
3 -Fiuoranthene 

v 1 -Fluorene 
3 -lndeno[1 ,2,3-cd]pyrene 
3 3.9E+02 -Methylnaphthalene, 1- • 

1 -Meth Ina hthalene 2-
-Naphthalene 

3 -Nitropyrene, 4-
v 1 0.13 1 -P rene 
v • 

Prochloraz 
v 0.8 Profluralin 

Prometon 
Prometryn 
Pro achlor 
Propanil 
Propargite 

v 1 1.1E+05 1 Pro ar !Alcohol 
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Propazine 
Propham 

1 0.1 Pro iconazole 
3.3E+04 Propionaldehyde 
2.6E+02 Propyl benzene 

3.0E+OO C v 3.5E+02 Pro lene 
Propylene Glycol 
Propylene Glycol Dinitrate 

1 1.1E+05 1 Monometh I Ether 
7.8E+04 Propylene Oxide 

Propyzamide 
v 5.3E+05 P ridine 

Quinalphos 
Quinoline 

1 0.1 0.9 Quizalofo -eth I 
A Refractory Ceramic Fibers 

Resmethrin 
v Ronnel 

Rotenone 
Safrole 

1 1 Selenious Acid 
c Selenium 
c Selenium Sulfide 

1 0.1 0.9 Sethox dim 
c Silica (crystalline, respirable) 

Silver 
1 Simazine 

Sodium Acifluorfen 
Sodium Azide 

2.0E-04 C M 1 Sodium Dichromate 
Diethyldithiocarbamate 
Sodium Fluoride 

1 0.1 1 Sodium Fluoroacetate 
Sodium Metavanadate 

1 
Stirofos (Tetrachlorovinphos) 

c Strontium Chromate 
1 Strontium Stable 

Strychnine 
8.7E+02 Styrene 

1 0.1 1 Trimer 
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Sulfolane 
' 

chlorobenzene ), 1, 1'-
c v 1 1 Sulfur Trioxide 
c Sulfuric Acid 

" "' ,. 
methylethyl ester 

0.9 TCMTB 

1 0.1 
3.1E+01 

1 0.1 
Tetrachlorobenzene, 1 ,2,4,5-

6.8E+02 Tetrachloroethane, 1,1, 1 ,2-
1 1.9E+03 1 Tetrachloroethane 1 1 2 2-

1.7E+02 

v 
Dithiopyrophosphate 

2.1E+03 yetraflu?roet~ane, ! , 1 , 1 ,2-
1 J.0006!: e 

Thallic Oxide 
Thallium (I) Nitrate 

1 1 Thallium Soluble Salts 
Thallium Acetate 
Thallium Carbonate 

1 1 Thallium Chloride 
Thallium Selenite 
Thallium Sulfate 

1 Thifensulfuron-meth I 
Thiobencarb 
Thiodiglycol 

1 Thiofanox 
Thiophanate, Methyl 
Thiram 

1 1 Tin 
Titanium Tetrachloride 

8.2E+02 Toluene 
8.2E+02 Toluene 

8.0E-06 C v 1 T oluene-2 4-diisoc ante 
Toluene-2,5-diamine 

c 1.7E+03 Toluene-2,6-diisocyante 
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T 9luidine, p-
3.4E-01 H!gh) 

1 1.4E+02 Low 
6.9E+OO M7dium) 

H~gh) 
1 1.8E+03 Low 

Medium) 
Toxaphene 

1 0.1 0.5 Tralomethrin 
Tri-n-butyltin 
Triacetin 

1 0.1 1 Triadimefon 
Triallate 
Triasulfuron 

1 0.1 Tribenuron-meth I 
Tribromobenzene, 1 ,2,4-
Tributyl Phosphate 

0 Tribut ltin Com ounds 
Tributyltin <?~ide 

H v 9.1E+02 trifluoroethane, 1,1 ,2-
1 Trichloroacetic Acid 

Trichloroaniline HCI, 2,4,6-
Trichloroaniline, 2,4,6-

1 1 Trichlorobenzene 1 2 3-
4.0E+02 Trichlorobenzene, 1 ,2,4-
6.4E+02 Trichloroethane, 1,1 , 1-
2.2E+03 1 Trichloroethane 1 1 2-
6.9E+02 Trichloroethane 
1.2E+03 

1 
Trichlorophenol, J2,4,6-
2,4,5- . 

1 0.1 0.9 acid -2 4 5 
1.3E+03 Trichloropropane, 1,1 ,2-
1.4E+03 Trichloropropane, 1 ,2,3-

3.0E-04 P v 3.1E+02 Trichloro ro ene 1 2 3-
Tricresyl Phosphate (TCP) 
Tridiphane 

?.OE-03 v 2.8E+04 1 Trieth lamine 
Triethylene Glycol 

p 4.8E+03 Trifluoroethane, 1 , 1,1-
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v 0.8 Trifluralin 
Trimethyl Phosphate 

p 2.9E+02 Trimethylbenzene, 1 ,2,3-
?.OE-03 p v 1 2.2E+02 1 Trimeth !benzene 1 2 4-

1.8E+02 Trimethylbenzene, 1 ,3,5-
3.0E+01 Trimethylpentene, 2,4,4-

1 Trinitrobenzene 1 3 5-
Trinitrotoluene, 2,4,6-

TriptJ~nylphosphine. O~i<;l~ 
Phos hate 
propyl)phosphate 

' ' 
4.7E+02 dibromopropyl)phosphate 

Tris 2-chloroeth I hos hate 
Tris(2-ethylhexyl)phosphate 
Tungsten 

1 Uranium Soluble Salts 
Urethane 
Vanadium Pentoxide 

1.0E-04 A 0.026 1 Vanadium and Com ounds 
Verno late 

2.8E+03 
2.5E+03 Vinyl Bromide 
3.9E+03 Vinyl Chloride 

1 0.1 1 Warfarin 
3.9E+02 Xylene, P-
3.9E+02 Xylene, m-

1 4.3E+02 X lene o-
2.6E+02 Xylenes 

Zinc Phosphide 
1 Zinc and Com ounds 

Zineb 
1 1 Zirconium 
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Csat (See User Guide) 

aminant Screening Levels I 
I CAS No. (mg/kg) I key I (mg/kg) I key I (ug/m") I key I (ug/m") I key I 
30560-19-1 6.2E+01 c** 2.6E+02 c* 
75-07-0 1.1E+01 c** 4.9E+01 c** 1.3E+OO c** 5.6E+OO c** 
34256-82-1 1.3E+03 n 1.6E+04 n 
67-64-1 6.1E+04 n 6.7E+05 nms 3.2E+04 n 1.4E+05 n 
75-86-5 2.8E+06 nm 1.2E+07 nm 2.1E+OO n 8.8E+OO n 
75-05-8 8.1E+02 n 3.4E+03 n 6.3E+01 n 2.6E+02 n 
98-86-2 7.8E+03 ns 1.2E+05 nms 
53-96-3 1.4E-01 c 6.0E-01 c 2.2E-03 c 9.4E-03 c 
107-02-8 1.4E-01 n 6.0E-01 n 2.1E-02 n 8.8E-02 n 
79-06-1 2.4E-01 c 4.6E+OO c 1.0E-02 c 1.2E-01 c 
79-10-7 9.9E+01 n 4.2E+02 n 1.0E+OO n 4.4E+OO n 
107-13-1 2.5E-01 c* 1.1E+OO c* 4.1E-02 c* 1.8E-01 c* 
111-69-3 8.5E+06 nm 3.6E+07 nm 6.3E+OO n 2.6E+01 n 
15972-60-8 9.7E+OO c* 4.1E+01 c 
116-06-3 6.3E+01 n 8.2E+02 n 
1646-88-4 6.3E+01 n 8.2E+02 n 
1646-87-3 
309-00-2 3.9E-02 c* 1.8E-01 c 5.7E-04 c 2.5E-03 c 
107-18-6 3.5E+OO n 1.5E+01 n 1.0E-01 n 4.4E-01 n 
107-05-1 7.2E-01 c** 3.2E+OO c** 4.70E-01 c** 2.00E+OO c** 
7429-90-5 7.7E+04 n 1.1E+06 nm 5.2E+OO n 2.2E+01 n 
20859-73-8 3.1E+01 n 4.7E+02 n 
834-12-8 5.7E+02 n 7.4E+03 n 
92-67-1 2.6E-02 c 1.1 E-01 c 4.7E-04 c 2.0E-03 c 
591-27-5 5.1E+03 n 6.6E+04 n 
123-30-8 1.3E+03 n 1.6E+04 n 
33089-61-1 1.6E+02 n 2.1E+03 n 
7664-41-7 1.0E+02 n 4.4E+02 n 
7773-06-0 1.6E+04 n 2.3E+05 nm 
75-85-4 8.2E+01 n 3.4E+02 n 3.1E+OO n 1.3E+01 n 
62-53-3 9.5E+01 c** 4.0E+02 c* 1.0E+OO n 4.4E+OO n 
84-65-1 1.4E+01 c** 5.7E+01 c* 
7440-36-0 3.1E+01 n 4.7E+02 n 
1314-60-9 3.9E+01 n 5.8E+02 n 
1332-81-6 3.1E+01 n 4.7E+02 n 
1309-64-4 2.8E+05 nm 1.2E+06 nm 2.1E-01 n 8.8E-01 n 
7440-38-2 6.8E-01 c*R 3.0E+OO cR 6.5E-04 c* 2.9E-03 c* 
7784-42-1 2.7E-01 n 4.1E+OO n 5.2E-02 n 2.2E-01 n 
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3337-71-1 3.2E+03 n 4.1E+04 n 
1912-24-9 2.4E+OO c 1.0E+01 c 
492-80-8 6.2E-01 c 2.6E+OO c 1.1 E-02 c 4.9E-02 c 
65195-55-3 2.5E+01 n 3.3E+02 n 
86-50-0 1.9E+02 n 2.5E+03 n 1.0E+01 n 4.4E+01 n 
103-33-3 5.6E+OO c 2.6E+01 c 9.1E-02 c 4.0E-01 c 
123-77-3 8.6E+03 n 4.0E+04 n 7.3E-03 n 3.1E-02 n 
7440-39-3 1.5E+04 n 2.2E+05 nm 5.2E-01 n 2.2E+OO n 
10294-40-3 3.0E-01 c 6.2E+OO c 6.8E-06 c 8.2E-05 c 
1861-40-1 2.3E+04 n 3.5E+05 nm 
17804-35-2 3.2E+03 n 4.1E+04 n 
83055-99-6 1.3E+04 n 1.6E+05 nm 
25057-89-0 1.9E+03 n 2.5E+04 n 
100-52-7 1.7E+02 c* 8.2E+02 c 
71-43-2 1.2E+OO c* 5.1E+OO c* 3.6E-01 c* 1.6E+OO c* 
6369-59-1 5.4E+OO c** 2.3E+01 c* 
108-98-5 7.8E+01 n 1.2E+03 n 
92-87-5 5.3E-04 c 1.0E-02 c 1.5E-05 c 1.8E-04 c 
65-85-0 2.5E+05 nm 3.3E+06 nm 
98-07-7 5.3E-02 c 2.5E-01 c 
100-51-6 6.3E+03 n 8.2E+04 n 
100-44-7 1.1E+OO c* 4.8E+OO c* 5.7E-02 c* 2.5E-01 c* 
7440-41-7 1.6E+02 n 2.3E+03 n 1.2E-03 c* 5.1E-03 c* 
42576-02-3 5.7E+02 n 7.4E+03 n 
82657-04-3 9.5E+02 n 1.2E+04 n 
92-52-4 4.7E+01 n 2.0E+02 n 4.2E-01 n 1.8E+OO n 
108-60-1 3.1E+03 ns 4.7E+04 ns 
111-91-1 1.9E+02 n 2.5E+03 n 
111-44-4 2.3E-01 c 1.0E+OO c 8.5E-03 c 3.7E-02 c 
542-88-1 8.3E-05 c 3.6E-04 c 4.5E-05 c 2.0E-04 c 
80-05-7 3.2E+03 n 4.1E+04 n 
7440-42-8 1.6E+04 n 2.3E+05 nm 2.1E+01 n 8.8E+01 n 
10294-34-5 1.6E+05 nm 2.3E+06 nm 2.1E+01 n 8.8E+01 n 
7637-07-2 3.1E+03 n 4.7E+04 n 1.4E+01 n 5.7E+01 n 
15541-45-4 9.9E-01 c 4.7E+OO c 
107-04-0 2.6E-02 c 1.1 E-01 c 4.7E-03 c 2.0E-02 c 
108-86-1 2.9E+02 n 1.8E+03 ns 6.3E+01 n 2.6E+02 n 
74-97-5 1.5E+02 n 6.3E+02 n 4.2E+01 n 1.8E+02 n 
75-27-4 2.9E-01 c 1.3E+OO c 7.6E-02 c 3.3E-01 c 
75-25-2 1.9E+01 c* 8.6E+01 c 2.6E+OO c 1.1E+01 c 
74-83-9 6.8E+OO n 3.0E+01 n 5.2E+OO n 2.2E+01 n 
2104-96-3 3.9E+02 n 5.8E+03 n 
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1689-84-5 1.3E+03 n 1.6E+04 n 
1689-99-2 1.6E+03 n 2.3E+04 n 
106-99-0 5.8E-02 c* 2.6E-01 c* 9.4E-02 c* 4.1E-01 c* 
71-36-3 7.8E+03 ns 1.2E+05 nms 
78-92-2 1.3E+05 nms 1.5E+06 nms 3.1E+04 n 1.3E+05 n 
2008-41-5 3.9E+03 n 5.8E+04 n 
25013-16-5 2.7E+03 c 1.1E+04 c 4.9E+01 c 2.2E+02 c 
128-37-0 1.5E+02 c 6.4E+02 c 
104-51-8 3.9E+03 ns 5.8E+04 ns 
135-98-8 7.8E+03 ns 1.2E+05 nms 
98-06-6 7.8E+03 ns 1.2E+05 nms 
75-60-5 1.3E+03 n 1.6E+04 n 
7440-43-9 7.1E+01 n 9.8E+02 n 
7440-43-9 1.6E-03 c** 6.8E-03 c** 
13765-19-0 3.0E-01 c 6.2E+OO c 6.8E-06 c 8.2E-05 c 
105-60-2 3.1E+04 n 4.0E+05 nm 2.3E+OO n 9.6E+OO n 
2425-06-1 3.6E+OO c* 1.5E+01 c 6.5E-02 c 2.9E-01 c 
133-06-2 2.4E+02 c* 1.0E+03 c 4.3E+OO c 1.9E+01 c 
63-25-2 6.3E+03 n 8.2E+04 n 
1563-66-2 3.2E+02 n 4.1E+03 n 
75-15-0 7.7E+02 ns 3.5E+03 ns 7.3E+02 n 3.1E+03 n 
56-23-5 6.5E-01 c 2.9E+OO c 4.7E-01 c 2.0E+OO c 
463-58-1 6.7E+01 n 2.8E+02 n 1.0E+02 n 4.4E+02 n 
55285-14-8 6.3E+02 n 8.2E+03 n 
5234-68-4 6.3E+03 n 8.2E+04 n 
1306-38-3 1.3E+06 nm 5.4E+06 nm 9.4E-01 n 3.9E+OO n 
302-17-0 7.8E+03 n 1.2E+05 nm 
133-90-4 9.5E+02 n 1.2E+04 n 
118-75-2 1.3E+OO c 5.7E+OO c 
12789-03-6 1.7E+OO c* 7.7E+OO c* 2.8E-02 c* 1.2E-01 c* 
5103-71-9 1.7E+OO c* 7.7E+OO c* 2.8E-02 c* 1.2E-01 c* 
5566-34-7 1.7E+OO c* 7.7E+OO c* 2.8E-02 c* 1.2E-01 c* 
143-50-0 5.4E-02 c 2.3E-01 c 6.1E-04 c 2.7E-03 c 
470-90-6 4.4E+01 n 5.7E+02 n 
90982-32-4 1.3E+03 n 1.6E+04 n 
7782-50-5 1.8E-01 n 7.8E-01 n 1.5E-01 n 6.4E-01 n 
10049-04-4 2.3E+03 n 3.4E+04 n 2.1E-01 n 8.8E-01 n 
7758-19-2 2.3E+03 n 3.5E+04 n 
75-68-3 5.4E+04 ns 2.3E+05 nms 5.2E+04 n 2.2E+05 n 
126-99-8 1.0E-02 c 4.4E-02 c 9.4E-03 c 4.1E-02 c 
3165-93-3 1.2E+OO c 5.0E+OO c 
95-69-2 5.4E+OO c* 2.3E+01 c 3.6E-02 c 1.6E-01 c 
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107-20-0 2.6E+OO c 1.2E+01 c 
79-11-8 
532-27-4 4.3E+04 n 1.8E+05 nm 3.1E-02 n 1.3E-01 n 
106-47-8 2.7E+OO c* 1.1E+01 c 
108-90-7 2.8E+02 n 1.3E+03 ns 5.2E+01 n 2.2E+02 n 
510-15-6 4.9E+OO c 2.1E+01 c 9.1E-02 c 4.0E-01 c 
74-11-3 1.9E+03 n 2.5E+04 n 
98-56-6 2.1E+02 n 2.5E+03 ns 3.1E+02 n 1.3E+03 n 
109-69-3 3.1E+03 ns 4.7E+04 ns 
75-45-6 4.9E+04 ns 2.1E+05 nms 5.2E+04 n 2.2E+05 n 
107-07-3 1.6E+03 n 2.3E+04 n 
67-66-3 3.2E-01 c 1.4E+OO c 1.2E-01 c 5.3E-01 c 
74-87-3 1.1E+02 n 4.6E+02 n 9.4E+01 n 3.9E+02 n 
107-30-2 2.0E-02 c 8.9E-02 c 4.1E-03 c 1.8E-02 c 
88-73-3 1.8E+OO c 7.7E+OO c 1.0E-02 n 4.4E-02 n 
100-00-5 9.0E+OO c** 3.8E+01 c* 2.1E+OO n 8.8E+OO n 
95-57-8 3.9E+02 n 5.8E+03 n 
76-06-2 2.0E+OO n 8.2E+OO n 4.2E-01 n 1.8E+OO n 
1897-45-6 1.8E+02 c** 7.4E+02 c* 3.2E+OO c 1.4E+01 c 
95-49-8 1.6E+03 ns 2.3E+04 ns 
106-43-4 1.6E+03 ns 2.3E+04 ns 
54749-90-5 2.3E-03 c 9.6E-03 c 4.1E-05 c 1.8E-04 c 
101-21-3 1.3E+04 n 1.6E+05 nm 
2921-88-2 6.3E+01 n 8.2E+02 n 
5598-13-0 6.3E+02 n 8.2E+03 n 
64902-72-3 3.2E+03 n 4.1E+04 n 
1861-32-1 6.3E+02 n 8.2E+03 n 
60238-56-4 5.1E+01 n 6.6E+02 n 
16065-83-1 1.2E+05 nm 1.8E+06 nm 
18540-29-9 3.0E-01 c 6.3E+OO c 1.2E-05 c 1.5E-04 c 
7440-47-3 
74115-24-5 8.2E+02 n 1.1E+04 n 
7440-48-4 2.3E+01 n 3.5E+02 n 3.1E-04 c* 1.4E-03 c* 
8007-45-2 1.6E-03 c 2.0E-02 c 
7440-50-8 3.1E+03 n 4.7E+04 n 
108-39-4 3.2E+03 n 4.1E+04 n 6.3E+02 n 2.6E+03 n 
95-48-7 3.2E+03 n 4.1E+04 n 6.3E+02 n 2.6E+03 n 
106-44-5 6.3E+03 n 8.2E+04 n 6.3E+02 n 2.6E+03 n 
59-50-7 6.3E+03 n 8.2E+04 n 
1319-77-3 6.3E+03 n 8.2E+04 n 6.3E+02 n 2.6E+03 n 
123-73-9 3.7E-01 c 1.7E+OO c 
98-82-8 1.9E+03 ns 9.9E+03 ns 4.2E+02 n 1.8E+03 n 
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135-20-6 2.5E+OO c 1.0E+01 c 4.5E-02 c 1.9E-01 c 
21725-46-2 6.5E-01 c 2.7E+OO c 

592-01-8 7.8E+01 n 1.2E+03 n 
544-92-3 3.9E+02 n 5.8E+03 n 
57-12-5 2.3E+01 n 1.5E+02 n 8.3E-01 n 3.5E+OO n 
460-19-5 7.8E+01 n 1.2E+03 n 
506-68-3 7.0E+03 n 1.1E+05 nm 
506-77-4 3.9E+03 n 5.8E+04 n 
74-90-8 2.3E+01 n 1.5E+02 n 8.3E-01 n 3.5E+OO n 
151-50-8 1.6E+02 n 2.3E+03 n 
506-61-6 3.9E+02 n 5.8E+03 n 
506-64-9 7.8E+03 n 1.2E+05 nm 
143-33-9 7.8E+01 n 1.2E+03 n 
NA 1.6E+01 n 2.3E+02 n 
463-56-9 1.6E+01 n 2.3E+02 n 
557-21-1 3.9E+03 n 5.8E+04 n 
110-82-7 6.5E+03 ns 2.7E+04 ns 6.3E+03 n 2.6E+04 n 
108-87-2 6.5E+03 ns 2.7E+04 ns 6.3E+03 n 2.6E+04 n 
87-84-3 2.4E+01 c 1.0E+02 c 
108-94-1 2.8E+04 ns 1.3E+05 nms 7.3E+02 n 3.1E+03 n 
110-83-8 3.1E+02 ns 3.1E+03 ns 1.0E+03 n 4.4E+03 n 
108-91-8 1.6E+04 n 2.3E+05 nm 

li659 :.1 1.6E+03' n ...:+04 r~ ,... 
::i8085 8J!!I! I 02 n l.ll.E+03 • I t ...... 
)2315 7\ ~+02_ .g ~+03 ,...., '~ 
66215-27-8 4.7E+02 n 6.2E+03 n 
72-54-8 2.3E+OO c 9.6E+OO c 4.1E-02 c 1.8E-01 c 
.. 55- 2. 'Uiiii.Wl! ) c 9.3~ 0 c ~=-02 c 1.3E-01 c 
)0-29- ~~rE+6t ci 8.5E+ 0 c* t 2.s f-02 c 1.3E-01 c 
75-99- 1.lE+Qj D ,_..2.5E+ 4 ll 
1596-84-5 3.080 

,_ 
1.3E-+02 - S:SE-01 2.4E+OO c c c c 

1163-19-5 4.4E+02 n 3.3E+03 c** 
8065-48-3 2.5E+OO n 3.3E+01 n 
103-23-1 4.5E+02 c* 1.9E+03 c 
2303-16-4 8.9E+OO c 3.8E+01 c 
333-41-5 4.4E+01 n 5.7E+02 n 
132-65-0 7.8E+02 n 1.2E+04 n 
96-12-8 5.3E-03 c 6.4E-02 c 1.7E-04 c 2.0E-03 c 
108-36-1 3.1E+01 n 4.7E+02 ns 
106-37-6 7.8E+02 n 1.2E+04 n 
124-48-1 8.3E+OO c 3.9E+01 c 
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106-93-4 3.6E-02 c 1.6E-01 c 4.7E-03 c 2.0E-02 c 
74-95-3 2.4E+01 n 9.9E+01 n 4.2E+OO n 1.8E+01 n 
NA 1.9E+01 n 2.5E+02 n 
1918-00-9 1.9E+03 n 2.5E+04 n 
764-41-0 2.1E-03 c 9.4E-03 c 6.7E-04 c 2.9E-03 c 
1476-11-5 7.4E-03 c 3.2E-02 c 6.7E-04 c 2.9E-03 c 
110-57-6 7.4E-03 c 3.2E-02 c 6.7E-04 c 2.9E-03 c 
79-43-6 1.1E+01 c* 4.6E+01 c* 
95-50-1 1.8E+03 ns 9.3E+03 ns 2.1E+02 n 8.8E+02 n 
106-46-7 2.6E+OO c 1.1 E+01 c 2.6E-01 c 1.1E+OO c 
91-94-1 1.2E+OO c 5.1E+OO c 8.3E-03 c 3.6E-02 c 
90-98-2 5.7E+02 n 7.4E+03 n 
75-71-8 8.7E+01 n 3.7E+02 n 1.0E+02 n 4.4E+02 n 
75-34-3 3.6E+OO c 1.6E+01 c 1.8E+OO c 7.7E+OO c 
107-06-2 4.6E-01 c* 2.0E+OO c* 1.1 E-01 c* 4.7E-01 c* 
75-35-4 2.3E+02 n 1.0E+03 n 2.1E+02 n 8.8E+02 n 
156-59-2 1.6E+02 n 2.3E+03 n 
156-60-5 1.6E+03 n 2.3E+04 ns 
120-83-2 1.9E+02 n 2.5E+03 n 
94-75-7 7.0E+02 n 9.6E+03 n 
94-82-6 5.1E+02 n 6.6E+03 n 
78-87-5 1.0E+OO c* 4.4E+OO c* 2.8E-01 c* 1.2E+OO c* 
142-28-9 1.6E+03 ns 2.3E+04 ns 
616-23-9 1.9E+02 n 2.5E+03 n 
542-75-6 1.8E+OO c* 8.2E+OO c* 7.0E-01 c* 3.1E+OO c* 
62-73-7 1.9E+OO c* 7.9E+OO c* 3.4E-02 c* 1.5E-01 c* 
141-66-2 6.3E+OO n 8.2E+01 n 
77-73-6 1.3E+OO n 5.4E+OO n 3.1 E-01 n 1.3E+OO n 
60-57-1 3.4E-02 c* 1.4E-01 c 6.1E-04 c 2.7E-03 c 
NA 9.4E-03 c 4.1E-02 c 
111-42-2 1.3E+02 n 1.6E+03 n 2.1E-01 n 8.8E-01 n 
112-34-5 1.9E+03 n 2.4E+04 n 1.0E-01 n 4.4E-01 n 
111-90-0 3.8E+03 n 4.8E+04 n 3.1E-01 n 1.3E+OO n 
617-84-5 7.8E+01 n 1.2E+03 n 
56-53-1 1.6E-03 c 6.6E-03 c 2.8E-05 c 1.2E-04 c 
43222-48-6 5.1E+03 n 6.6E+04 n 
35367-38-5 1.3E+03 n 1.6E+04 n 
75-37-6 4.8E+04 ns 2.0E+05 nms 4.2E+04 n 1.8E+05 n 
94-58-6 9.9E+OO c 4.5E+01 c 2.2E-01 c 9.4E-01 c 
108-20-3 2.2E+03 n 9.4E+03 ns 7.3E+02 n 3.1E+03 n 
1445-75-6 6.3E+03 ns 9.3E+04 ns 
55290-64-7 1.3E+03 n 1.6E+04 n 
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60-51-5 1.3E+01 n 1.6E+02 n 
119-90-4 3AE-01 c 1AE+OO c 
756-79-6 3.2E+02 c* 1AE+03 c* 
60-11-7 1.2E-01 c S.OE-01 c 2.2E-03 c 9AE-03 c 
21436-96-4 9.4E-01 c 4.0E+OO c 
95-68-1 2.7E+OO c* 1.1E+01 c 
121-69-7 1.6E+02 n 2.3E+03 ns 
119-93-7 4.9E-02 c 2.1E-01 c 
68-12-2 2.6E+03 n 1.5E+04 n 3.1E+01 n 1.3E+02 n 
57-14-7 5.7E-02 n 2AE-01 n 2.1E-03 n 8.8E-03 n 
540-73-8 8.8E-04 c 4.1E-03 c 1.8E-05 c 7.7E-05 c 
105-67-9 1.3E+03 n 1.6E+04 n 
576-26-1 3.8E+01 n 4.9E+02 n 
95-65-8 6.3E+01 n 8.2E+02 n 
513-37-1 1.1E+OO c ~4.8E+OO f"'4.c 2~-01 c 9AE-01 c 

5 '1 5.1E~ r 6.6E+01 

1~ ~~ • ~.3E+C r ~ 1.6-.o31 I 'D 5~ -2 0 6.3E~ IIIII 8.2E+01 ~ I 

99-65-0 6.3E+OO n 8.2E+01 n 
100-25-4 6.3E+OO n 8.2E+01 n 

~8- - 11 E+03 f"'4. 51 ,... ~.~ r-+02 n 
N 8.( t-01 ~ 3 E+OO I I 
1~ -14 2 ... .1 ..... ---. 

.._ ~+OOe ~ 3.2E-02 1.4E-01 +00 c* c c 
606-20-2 3.6~01 c* 1.5E+OO c 
35572-78-2 1.5E+02 n 2.3E+03 n 
19406-51-0 1.5E+02 n 2.3E+03 n 
25321-14-6 1.2E+OO c* 5.1E+OO c 
88-85-7 6.3E+01 n 8.2E+02 n 
123-91-1 5.3E+OO c 2AE+01 c 5.6E-01 c* 2.5E+OO c* 

NA 1.0E-04 c 4.7E-04 c 2.2E-06 c 9AE-06 c 
1746-01-6 4.8E-06 c* 2.2E-05 c* 7.4E-08 c 3.2E-07 c 
1746-01-6 4.8E-06 c* 2.2E-05 c* 7.4E-08 c 3.2E-07 c 
957-51-7 1.9E+03 n 2.5E+04 n 
127-63-9 5.1E+01 n 6.6E+02 n 
122-39-4 1.6E+03 n 2.1E+04 n 
122-66-7 6.8E-01 c 2.9E+OO c 1.3E-02 c 5.6E-02 c 
85-00-7 1.4E+02 n 1.8E+03 n 
1937-37-7 7.6E-02 c 3.2E-01 c 2.0E-05 c 8.8E-05 c 
2602-46-2 7.3E-02 c 3.1E-01 c 2.0E-05 c 8.8E-05 c 
16071-86-6 8.1E-02 c 3AE-01 c 2.0E-05 c 8.8E-05 c 
298-04-4 2.5E+OO n 3.3E+01 n 
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505-29-3 7.8E+02 n 1.2E+04 n 
330-54-1 1.3E+02 n 1.6E+03 n 
2439-10-3 2.5E+02 n 3.3E+03 n 
759-94-4 2.0E+03 n 2.9E+04 n 
115-29-7 4.7E+02 n 7.0E+03 n 
959-98-8 4.7E+02 n 7.0E+03 n 
33213-65-9 4.7E+02 n 7.0E+03 n 
145-73-3 1.3E+03 n 1.6E+04 n 
72-20-8 1.9E+01 n 2.5E+02 n 
7421-93-4 1.9E+01 n 2.5E+02 n 
53494-70-5 1.9E+01 n 2.5E+02 n 
106-89-8 1.9E+01 n 8.2E+01 n 1.0E+OO n 4.4E+OO n 
106-88-7 1.6E+02 n 6.7E+02 n 2JE+01 n 8.8E+01 n 
111-77-3 2.5E+03 n 3.3E+04 n 
16672-87-0 3.2E+02 n 4.1E+03 n 
563-12-2 3.2E+01 n 4.1E+02 n 
111-15-9 2.6E+03 n 1.4E+04 n 6.3E+01 n 2.6E+02 n 
110-80-5 5.2E+03 n 4.7E+04 n 2.1E+02 n 8.8E+02 n 
141-78-6 6.2E+02 n 2.6E+03 n 7.3E+01 n 3.1E+02 n 
140-88-5 4.7E+01 n 2.1E+02 n 8.3E+OO n 3.5E+01 n 
75-00-3 1.4E+04 ns 5.7E+04 ns 1.0E+04 n 4.4E+04 n 
60-29-7 1.6E+04 ns 2.3E+05 nms 
97-63-2 1.8E+03 ns 7.6E+03 ns 3.1E+02 n 1.3E+03 n 
2104-64-5 6.3E-01 n 8.2E+OO n 
100-41-4 5.8E+OO c 2.5E+01 c 1.1E+OO c 4.9E+OO c 
109-78-4 4.4E+03 n 5.7E+04 n 
107-15-3 7.0E+03 n 1.1E+05 nm 
107-21-1 1.3E+05 nm 1.6E+06 nm 4.2E+02 n 1.8E+03 n 
111-76-2 6.3E+03 n 8.2E+04 n 1.7E+03 n 7.0E+03 n 
75-21-8 1.8E-01 c 7.9E-01 c 3.2E-02 c 1.4E-01 c 
96-45-7 5.1E+OO n 5.1E+01 c** 2.2E-01 c 9.4E-01 c 
151-56-4 2.7E-03 c 1.2E-02 c 1.5E-04 c 6.5E-04 c 
84-72-0 1.9E+05 nm 2.5E+06 nm 
22224-92-6 1.6E+01 n 2.1E+02 n 
39515-41-8 1.6E+03 n 2.1E+04 n 
51630-58-1 1.6E+03 n 2.1E+04 n 
2164-17-2 8.2E+02 n 1.1E+04 n 
16984-48-8 3.1E+03 n 4.7E+04 n 1.4E+01 n 5.7E+01 n 
7782-41-4 4.7E+03 n 7.0E+04 n 1.4E+01 n 5.7E+01 n 
59756-60-4 5.1E+03 n 6.6E+04 n 
56425-91-3 1.3E+03 n 1.6E+04 n 
85509-19-9 4.4E+01 n 5.7E+02 n 
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66332-96-5 3.8E+03 n 4.9E+04 n 
69409-94-5 6.3E+02 n 8.2E+03 n 
133-07-3 1.6E+02 c* 6.6E+02 c 
72178-02-0 2.9E+OO c 1.2E+01 c 
944-22-9 1.3E+02 n 1.6E+03 n 
50-00-0 1.7E+01 c* 7.3E+01 c* 2.2E-01 c* 9.4E-01 c* 
64-18-6 2.9E+01 n 1.2E+02 n 3.1 E-01 n 1.3E+OO n 
39148-24-8 1.9E+05 nm 2.5E+06 nm 

132-64-9 7.3E+01 n 1.0E+03 n 
110-00-9 7.3E+01 n 1.0E+03 n 
li-99 ~ 1.8E+04 ~ rt ~04 n ,...._ .1E+~ n 8.8E+03 n 

7-45-e ~· -~1 ~ lili-o1 "' I G) 
8-01-1 ~ i lt:¥02 - ~ '~+03- n ~ .2E-tl n 2.2E+02 n 

531-82-8 3.6E-01 c 1.5E+OO c 6.5E-03 c 2.9E-02 c 
60568-05-0 1.8E+01 c 7.7E+01 c 3.3E-01 c 1.4E+OO c 
lii1t82-c :>-2 2.5~ n 3.3E~ n ~ 

~ ~~· 11-30 1.1 ::.+0..- nm t8E+C nm ~.3E 02 n 3.5E-01 n 
65-34 2j ~+QJJ n~.1E~~ 'It ~rrOO n 4.4E+OO n 

1071-83-6 6.3E+03,. n 8.2E+04 n 
113-00-8 7.8E+02 n 1.2E+04 n 
50-01-1 1.3E+03 n 1.6E+04 n 
69806-40-2 3.2E+OO n 4.1E+01 n 
76-44-8 1.3E-01 c 6.3E-01 c 2.2E-03 c 9.4E-03 c 
1024-57-3 7.0E-02 c* 3.3E-01 c* 1.1E-03 c 4.7E-03 c 
87-82-1 1.6E+02 n 2.3E+03 n 
68631-49-2 1.3E+01 n 1.6E+02 n 
118-74-1 2.1E-01 c 9.6E-01 c 6.1E-03 c 2.7E-02 c 
87-68-3 1.2E+OO c* 5.3E+OO c 1.3E-01 c 5.6E-01 c 
319-84-6 8.6E-02 c 3.6E-01 c 1.6E-03 c 6.8E-03 c 
319-85-7 3.0E-01 c 1.3E+OO c 5.3E-03 c 2.3E-02 c 
58-89-9 5.7E-01 c* 2.5E+OO c 9.1E-03 c 4.0E-02 c 
608-73-1 3.0E-01 c 1.3E+OO c 5.5E-03 c 2.4E-02 c 
77-47-4 1.8E+OO n 7.5E+OO n 2.1 E-01 n 8.8E-01 n 
67-72-1 1.8E+OO c* 8.0E+OO c* 2.6E-01 c 1.1E+OO c 
70-30-4 1.9E+01 n 2.5E+02 n 
121-82-4 6.1E+OO c* 2.8E+01 c 
822-06-0 3.1E+OO n 1.3E+01 n 1.0E-02 n 4.4E-02 n 
680-31-9 2.5E+01 n 3.3E+02 n 
110-54-3 6.1E+02 ns 2.5E+03 ns 7.3E+02 n 3.1E+03 n 
124-04-9 1.3E+05 nm 1.6E+06 nm 
591-78-6 2.0E+02 n 1.3E+03 n 3.1E+01 n 1.3E+02 n 
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51235-04-2 2.1E+03 n 2.7E+04 n 
78587-05-0 1.6E+03 n 2.1E+04 n 
67485-29-4 1.9E+01 n 2.5E+02 n 
302-01-2 2.3E-01 c 1.1E+OO c 5.7E-04 c* 2.5E-03 c* 
10034-93-2 2.3E-01 c 1.1E+OO c 5.7E-04 c 2.5E-03 c 
7647-01-0 2.8E+07 nm 1.2E+08 nm 2.1E+01 n 8.8E+01 n 
7664-39-3 3.1E+03 n 4.7E+04 n 1.5E+01 n 6.1E+01 n 
7783-06-4 2.8E+06 nm 1.2E+07 nm 2.1E+OO n 8.8E+OO n 
123-31-9 9.0E+OO c 3.8E+01 c 
35554-44-0 8.2E+02 n 1.1E+04 n 
81335-37-7 1.6E+04 n 2.1E+05 nm 
81335-77-5 1.6E+04 n 2.1E+05 nm 
7553-56-2 7.8E+02 n 1.2E+04 n 
36734-19-7 2.5E+03 n 3.3E+04 n 
7439-89-6 5.5E+04 n 8.2E+05 nm 
78-83-1 2.3E+04 ns 3.5E+05 nms 
78-59-1 5.7E+02 c* 2.4E+03 c* 2.1E+03 n 8.8E+03 n 
33820-53-0 1.2E+03 n 1.8E+04 n 
67-63-0 5.6E+03 n 2.4E+04 n 2.1E+02 n 8.8E+02 n 
1832-54-8 6.3E+03 n 8.2E+04 n 
82558-50-7 3.2E+03 n 4.1E+04 n 
NA 4.3E+08 nm 1.8E+09 nm 3.1E+02 n 1.3E+03 n 
77501-63-4 1.3E+02 n 1.6E+03 n 

7758-97-6 3.0E-01 c 6.2E+OO c 6.8E-06 c 8.2E-05 c 
7446-27-7 8.2E+01 c 3.8E+02 c 2.3E-01 c 1.0E+OO c 
301-04-2 6.4E+01 c 2.7E+02 c 2.3E-01 c 1.0E+OO c 
7439-92-1 4.0E+02 L 8.0E+02 L 1.5E-01 L 
1335-32-6 6.4E+01 c 2.7E+02 c 2.3E-01 c 1.0E+OO c 
78-00-2 7.8E-03 n 1.2E-01 n 
541-25-3 3.9E-01 n 5.8E+OO n 
330-55-2 1.3E+02 n 1.6E+03 n 
7439-93-2 1.6E+02 n 2.3E+03 n 
94-74-6 3.2E+01 n 4.1E+02 n 
94-81-5 6.3E+02 n 8.2E+03 n 
93-65-2 6.3E+01 n 8.2E+02 n 
121-75-5 1.3E+03 n 1.6E+04 n 
108-31-6 6.3E+03 n 8.0E+04 n 7.3E-01 n 3.1E+OO n 
123-33-1 3.2E+04 n 4.1E+05 nm 
109-77-3 6.3E+OO n 8.2E+01 n 
8018-01-7 1.9E+03 n 2.5E+04 n 
12427-38-2 3.2E+02 n 4.1E+03 n 
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7439-96-5 
7439-96-5 1.8E+03 n 2.6E+04 n 52E-02 n 2.2E-01 n 
950-10-7 5.7E+OO n 7.4E+01 n 

~~7-:~~ 1.9E+03 , 1 r Ji&.~-04 n~ ,... 
487-9• ~~ - - 1.1E ~n ~.81! I 01 1 5E+02- n 1.3E+OO n 
439-9 -6 - 1.1E+01 -ns •. ~+01 ns .._..3.1 E-or n 1.3E+OO n 

22967-92-6 7.8E+OO n 1.2E+02 n 
62-38-4 5.1EtQ.O n 6.6E+01 n -

50-50 
2j r+o-rJ t n....i.SE~ n 

,....., 

B-48-~ 1. ~+0_.9 n~.5E+C n I I 
7837- ~-1 3.8 - ,......,._ n 4.9E-fle !II rll .... 

126-98-7 7.5E+OO n 1.0E+02 n 3.1E+01 n 1.3E+02 n 
10265-92-6 3.2E+OO n 4.1E+01 n 
67-56-1 1.2E+05 nms 1.2E+06 nms 2.1E+04 n 8.8E+04 n 
950-37-8 6.3E+01 n 8.2E+02 n 
16752-77-5 1.6E+03 n 2.1E+04 n 
99-59-2 1.1E+01 c 4.7E+01 c 2.0E-01 c 8.8E-01 c 
72-43-5 3.2E+02 n 4.1E+03 n 
110-49-6 1.1E+02 n 5.1E+02 n 1.0E+OO n 4.4E+OO n 
109-86-4 3.3E+02 n 3.5E+03 n 2.1 E+01 n 8.8E+01 n 
79-20-9 7.8E+04 ns 1.2E+06 nms 
96-33-3 1.5E+02 n 6.1E+02 n 2.1E+01 n 8.8E+01 n 
78-93-3 2.7E+04 n 1.9E+05 nms 5.2E+03 n 2.2E+04 n 
60-34-4 1.4E-01 c** 6.2E-01 c** 2.8E-03 c** 1.2E-02 c** 
108-10-1 3.3E+04 ns 1.4E+05 nms 3.1E+03 n 1.3E+04 n 
624-83-9 4.6E+OO n 1.9E+01 n 1.0E+OO n 4.4E+OO n 
80-62-6 4.4E+03 ns 1.9E+04 ns 7.3E+02 n 3.1E+03 n 
298-00-0 1.6E+01 n 2.1E+02 n 
993-13-5 3.8E+03 n 4.9E+04 n 
25013-15-4 3.2E+02 n 2.6E+03 ns 4.2E+01 n 1.8E+02 n 
66-27-3 5.5E+OO c 2.3E+01 c 1.0E-01 c 4.4E-01 c 
1634-04-4 4.7E+01 c 2.1E+02 c 1.1E+01 c 4.7E+01 c 
615-45-2 1.9E+01 n 2.5E+02 n 
99-55-8 6.0E+01 c* 2.6E+02 c* 
70-25-7 6.5E-02 c 2.8E-01 c 1.2E-03 c 5.1E-03 c 
636-21-5 4.2E+OO c 1.8E+01 c 7.6E-02 c 3.3E-01 c 
124-58-3 6.3E+02 n 8.2E+03 n 
74612-12-7 1.3E+01 n 1.6E+02 n 
615-50-9 5.4E+OO c** 2.3E+01 c* 
56-49-5 5.5E-03 c 1.0E-01 c 1.6E-04 c 1.9E-03 c 
75-09-2 5.7E+01 c** 1.0E+03 c** 1.0E+02 c** 1.2E+03 c** 
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101-14-4 1.2E+OO c 2.3E+01 c* 2.4E-03 c 2.9E-02 c 
101-61-1 1.2E+01 c 5.0E+01 c 2.2E-01 c 9.4E-01 c 
101-77-9 3.4E-01 c 1.4E+OO c 6.1E-03 c 2.7E-02 c 
101-68-8 8.5E+05 nm 3.6E+06 nm 6.3E-01 n 2.6E+OO n 
98-83-9 5.5E+03 ns 8.2E+04 ns 
51218-45-2 9.5E+03 n 1.2E+05 nm 
21087-64-9 1.6E+03 n 2.1E+04 n 
74223-64-6 1.6E+04 n 2.1E+05 nm 
8012-95-1 2.3E+05 nms 3.5E+06 nms 
2385-85-5 3.6E-02 c 1.7E-01 c 5.5E-04 c 2.4E-03 c 
2212-67-1 1.3E+02 n 1.6E+03 n 
7439-98-7 3.9E+02 n 5.8E+03 n 
10599-90-3 7.8E+03 n 1.2E+05 nm 
100-61-8 1.3E+02 n 1.6E+03 n 
88671-89-0 1.6E+03 n 2.1E+04 n 
74-31-7 1.9E+01 n 2.5E+02 n 
300-76-5 1.6E+02 n 2.3E+03 n 
64742-95-6 2.3E+03 n 3.5E+04 n 1.0E+02 n 4.4E+02 n 
91-59-8 3.0E-01 c 1.3E+OO c 
15299-99-7 6.3E+03 n 8.2E+04 n 
373-02-4 6.7E+02 n 8.1E+03 n 1.1E-02 c** 4.7E-02 c** 
3333-67-3 6.7E+02 n 8.1E+03 n 1.1E-02 c** 4.7E-02 c** 
13463-39-3 8.2E+02 n 1.1E+04 n 1.1E-02 c** 4.7E-02 c** 
12054-48-7 8.2E+02 n 1.1E+04 n 1.1E-02 c** 4.7E-02 c** 
1313-99-1 8.4E+02 n 1.2E+04 n 1.1E-02 c** 4.7E-02 c** 
NA 8.2E+02 n 1.1 E+04 n 1.2E-02 c** 5.1E-02 c** 
7440-02-0 1.5E+03 n 2.2E+04 n 1.1E-02 c** 4.7E-02 c** 
12035-72-2 4.1E-01 c 1.9E+OO c 5.8E-03 c** 2.6E-02 c** 
1271-28-9 6.7E+02 n 8.1E+03 n 1.1E-02 c** 4.7E-02 c** 
14797-55-8 1.3E+05 nm 1.9E+06 nm 
NA 
14797-65-0 7.8E+03 n 1.2E+05 nm 
88-74-4 6.3E+02 n 8.0E+03 n 5.2E-02 n 2.2E-01 n 
100-01-6 2.7E+01 c** 1.1E+02 c* 6.3E+OO n 2.6E+01 n 
98-95-3 5.1E+OO c* 2.2E+01 c* 7.0E-02 c 3.1E-01 c 
9004-70-0 1.9E+08 nm 2.5E+09 nm 
67-20-9 4.4E+03 n 5.7E+04 n 
59-87-0 4.2E-01 c 1.8E+OO c 7.6E-03 c 3.3E-02 c 
&:: _t::'l_O - 6.3E+OO 8'U:.:01 n ..-. ....-. 
5 6-88-/ I 6.ai.iQ3 

.,-
8 :lii;:-04 n 1 p, 

7 -52-5 ~ 5 ...... 0 ( 2 E+01 -c· ~ ~E-tl ~ c* 1.4E+OO c* 
7 -46-9 1.4E-02 •c• 6. n2 c .OE-0 c 4.5E-03 c 
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759-73-9 4.5E-03 c 8.5E-02 c 1.3E-04 c 1.6E-03 c 
684-93-5 1.0E.£. c 1.9E-02 c 3~-05 c 3.6E-04 c 
1!!1 ~~ 4.6E-~ 9 4-16-~ 9.9 '-"02~ !VL... 3 7.7E-03 c c c c 
6 1-64-t 7.~ -02 ' c ....it3E-01 c 4E ~3 c 6.1E-03 c 
1 16-54 

... .... 
8.2E-~ Ill c• ~-~-03 1.5E-02 1.91...-.::r .. c c c 

55-18-5 8.1E-04 c 1.5E-02 c 2.4E-05 c 2.9E-04 c 
62-75-9 2.0E-03 c 3.4E-02 c 7.2E-05 c 8.8E-04 c 
86-30-6 1.1E+02 c 4.7E+02 c 1.1E+OO c 4.7E+OO c 
10595-95-6 2.0E-02 c 9.1E-02 c 4.5E-04 c 1.9E-03 c 
59-89-2 8.1E-02 c 3.4E-01 c 1.5E-03 c 6.5E-03 c 
100-75-4 5.8E-02 c 2.4E-01 c 1.0E-03 c 4.5E-03 c 
930-55-2 2.6E-01 c 1.1E+OO c 4.6E-03 c 2.0E-02 c 
99-08-1 6.3E+OO n 8.2E+01 n 
88-72-2 3.2E+OO c* 1.5E+01 c* 
99-99-0 3.4E+01 c** 1.4E+02 c* 
111-84-2 1.1E+01 ns 7.2E+01 ns 2.1E+01 n 8.8E+01 n 
27314-13-2 2.5E+03 n 3.3E+04 n 
32536-52-0 1.9E+02 n 2.5E+03 n 
2691-41-0 3.9E+03 n 5.7E+04 n 
152-16-9 1.3E+02 n 1.6E+03 n 
19044-88-3 3.2E+03 n 4.1E+04 n 
19666-30-9 3.2E+02 n 4.1E+03 n 
23135-22-0 1.6E+03 n 2.1E+04 n 
42874-03-3 1.9E+02 n 2.5E+03 n 
76738-62-0 8.2E+02 n 1.1 E+04 n 
1910-42-5 2.8E+02 n 3.7E+03 n 
56-38-2 3.8E+02 n 4.9E+03 n 
1114-71-2 3.9E+03 n 5.8E+04 n 
40487-42-1 2.5E+03 n 3.3E+04 n 
32534-81-9 1.6E+02 ns 2.3E+03 ns 
60348-60-9 6.3E+OO n 8.2E+01 n 
608-93-5 6.3E+01 n 9.3E+02 n 
76-01-7 7.7E+OO c 3.6E+01 c 
82-68-8 2.7E+OO c* 1.3E+01 c 
87-86-5 1.0E+OO c 4.0E+OO c 5.5E-01 c 2.4E+OO c 
78-11-5 1.3E+02 n 5.7E+02 c** 
109-66-0 8.1E+02 ns 3.4E+03 ns 1.0E+03 n 4.4E+03 n 

7790-98-9 5.5E+01 n 8.2E+02 n 
7791-03-9 5.5E+01 n 8.2E+02 n 
14797-73-0 5.5E+01 n 8.2E+02 n 
7778-74-7 5.5E+01 n 8.2E+02 n 
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7601-89-0 5.5E+01 n 8.2E+02 n 
375-73-5 1.6E+03 n 2.3E+04 n 
52645-53-1 3.2E+03 n 4.1E+04 n 
62-44-2 2.5E+02 c 1.0E+03 c 4.5E+OO c 1.9E+01 c 
13684-63-4 1.6E+04 n 2.1E+05 nm 
108-95-2 1.9E+04 n 2.5E+05 nm 2.1E+02 n 8.8E+02 n 
114-26-1 2.5E+02 n 3.3E+03 n 
92-84-2 3.2E+01 n 4.1E+02 n 
108-45-2 3.8E+02 n 4.9E+03 n 
95-54-5 1.2E+01 c 4.9E+01 c 
106-50-3 1.2E+04 n 1.6E+05 nm 
90-43-7 2.8E+02 c 1.2E+03 c 
298-02-2 1.3E+01 n 1.6E+02 n 
75-44-5 3.1 E-01 n 1.3E+OO n 3.1 E-01 n 1.3E+OO n 
732-11-6 1.3E+03 n 1.6E+04 n 

13776-88-0 3.8E+06 nm 5.7E+07 nm 
68333-79-9 3.8E+06 nm 5.7E+07 nm 
7790-76-3 3.8E+06 nm 5.7E+07 nm 
7783-28-0 3.8E+06 nm 5.7E+07 nm 
7757-93-9 3.8E+06 nm 5.7E+07 nm 
7782-75-4 3.8E+06 nm 5.7E+07 nm 
7758-11-4 3.8E+06 nm 5.7E+07 nm 
7558-79-4 3.8E+06 nm 5.7E+07 nm 
13530-50-2 3.8E+06 nm 5.7E+07 nm 
7722-76-1 3.8E+06 nm 5.7E+07 nm 
7758-23-8 3.8E+06 nm 5.7E+07 nm 
7757-86-0 3.8E+06 nm 5.7E+07 nm 
7778-77-0 3.8E+06 nm 5.7E+07 nm 
7558-80-7 3.8E+06 nm 5.7E+07 nm !E6- ~ - 3.8E+06 3. 5.E .:o 6 -36 ~ ~ 3.8Ji:! 5. 7 

16-~ 3.8E+06 5. 7 nm 
7785-88-8 3.8E+06 nm 5.7E+07 nm 
10279-59-1 3.8E+06 nm 5.7E+07 nm 

-76 7 3.8E ~ nm 5.7E+Oll! nm ,.... 
1C 24-56 3.~~ 06 lnm ...,.-E+07 nm 
6S 15-31 3.8E ll6...,. nm ~E+Ol. •nm 8 ~ 
7785-84-4 3.8E+06 "'m 5. 7E+07 nm 
7758-29-4 3.8E+06 nm 5.7E+07 nm 
7320-34-5 3.8E+06 nm 5.7E+07 nm 
7722-88-5 3.8E+06 nm 5.7E+07 nm 
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15136-87-5 3.8E+06 nm 5.7E+07 nm 
7758-87-4 3.8E+06 nm 5.7E+07 nm 
7757-87-1 3.8E+06 nm 5.7E+07 nm 
7778-53-2 3.8E+06 nm 5.7E+07 nm 
7601-54-9 3.8E+06 nm 5.7E+07 nm 
7803-51-2 2.3E+01 n 3.5E+02 n 3.1 E-01 n 1.3E+OO n 
7664-38-2 3.0E+06 nm 2.9E+07 nm 1.0E+01 n 4.4E+01 n 
7723-14-0 1.6E+OO n 2.3E+01 n 

117-81-7 3.9E+01 c* 1.6E+02 c 1.2E+OO c 5.1E+OO c 
85-68-7 2.9E+02 c* 1.2E+03 c 
85-70-1 6.3E+04 n 8.2E+05 nm 
84-74-2 6.3E+03 n 8.2E+04 n 
84-66-2 5.1E+04 n 6.6E+05 nm 
120-61-6 7.8E+03 n 1.2E+05 nm 
117-84-0 6.3E+02 n 8.2E+03 n 
100-21-0 6.3E+04 n 8.2E+05 nm 
85-44-9 1.3E+05 nm 1.6E+06 nm 2.1E+01 n 8.8E+01 n 
1918-02-1 4.4E+03 n 5.7E+04 n 
96-91-3 6.3E+OO n 8.2E+01 n 
88-89-1 5.7E+01 n 7.4E+02 n 
29232-93-7 6.3E+02 n 8.2E+03 n 
59536-65-1 1.8E-02 c* 7.7E-02 c* 3.3E-04 c 1.4E-03 c 

12674-11-2 4.1E+OO n 2.7E+01 c** 1.4E-01 c 6.1E-01 c 
11104-28-2 2.0E-01 c 8.3E-01 c 4.9E-03 c 2.1E-02 c 
11141-16-5 1.7E-01 c 7.2E-01 c 4.9E-03 c 2.1E-02 c 
53469-21-9 2.3E-01 c 9.5E-01 c 4.9E-03 c 2.1E-02 c 
12672-29-6 2.3E-01 c 9.5E-01 c 4.9E-03 c 2.1E-02 c 
11097-69-1 2.4E-01 c** 9.7E-01 c* 4.9E-03 c 2.1E-02 c 
11096-82-5 2.4E-01 c 9.9E-01 c 4.9E-03 c 2.1E-02 c 
11126-42-4 3.5E+01 n 4.4E+02 n 
11097-69-1 2.4E-01 c** 9.7E-01 c* 4.9E-03 c 2.1E-02 c 
39635-31-9 1.3E-01 c* 5.2E-01 c* 2.5E-03 c 1.1 E-02 c 
52663-72-6 1.2E-01 c* 5.1 E-01 c* 2.5E-03 c 1.1 E-02 c 
69782-90-7 1.2E-01 c* 5.0E-01 c* 2.5E-03 c 1.1E-02 c 
38380-08-4 1.2E-01 c* 5.0E-01 c* 2.5E-03 c 1.1E-02 c 
32774-16-6 1.2E-04 c* 5.1E-04 c* 2.5E-06 c 1.1E-05 c 
65510-44-3 1.2E-01 c* 4.9E-01 c* 2.5E-03 c 1.1E-02 c 
31508-00-6 1.2E-01 c* 4.9E-01 c* 2.5E-03 c 1.1E-02 c 
32598-14-4 1.2E-01 c* 4.9E-01 c* 2.5E-03 c 1.1E-02 c 
74472-37-0 1.2E-01 c* 5.0E-01 c* 2.5E-03 c 1.1E-02 c 
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57465-28-8 3.6E-05 c* 1.5E-04 c* 7.4E-07 c 3.2E-06 c 
1336-36-3 2.3E-01 c 9.4E-01 c 4.9E-03 c 2.1E-02 c 
1336-36-3 2.3E-01 c 9.4E-01 c 4.9E-03 c 2.1E-02 c 
1336-36-3 2.8E-02 c 1.2E-01 c 
1336-36-3 1.4E-01 c 6.1 E-01 c 
32598-13-3 3.8E-02 c* 1.6E-01 c* 7.4E-04 c 3.2E-03 c 
70362-50-4 1.2E-02 c* 4.8E-02 c* 2.5E-04 c 1.1E-03 c 
9016-87-9 8.5E+05 nm 3.6E+06 nm 6.3E-01 n 2.6E+OO n 

83-32-9 3.6E+03 n 4.5E+04 n 
83-32-9 3.6E+03 n 4.5E+04 n 
120-12-7 1.8E+04 n 2.3E+05 nm 
56-55-3 1.6E-01 c 2.9E+OO c 9.2E-03 c 1.1E-01 c 
205-82-3 4.2E-01 c 1.8E+OO c 2.6E-02 c 1.1 E-01 c 
50-32-8 1.6E-02 c 2.9E-01 c 9.2E-04 c 1.1E-02 c 
50-32-8 1.6E-02 c 2.9E-01 c 9.2E-04 c 1.1E-02 c 
205-99-2 1.6E-01 c 2.9E+OO c 9.2E-03 c 1.1 E-01 c 
129-00-0 1.8E+03 n 2.3E+04 n 
207-08-9 1.6E+OO c 2.9E+01 c 9.2E-03 c 1.1 E-01 c 
91-58-7 4.8E+03 n 6.0E+04 n 
218-01-9 1.6E+01 c 2.9E+02 c 9.2E-02 c 1.1E+OO c 
53-70-3 1.6E-02 c 2.9E-01 c 8.4E-04 c 1.0E-02 c 
192-65-4 4.2E-02 c 1.8E-01 c 2.6E-03 c 1.1E-02 c 
57-97-6 4.6E-04 c 8.4E-03 c 1.4E-05 c 1.7E-04 c 
206-44-0 2.4E+03 n 3.0E+04 n 
86-73-7 2.4E+03 n 3.0E+04 n 
193-39-5 1.6E-01 c 2.9E+OO c 9.2E-03 c 1.1E-01 c -- IIIII 1.8E+01 " 7. t!'tl1 ~ ,.. 
~I J.C.-0 c 
9 57-6 1111111 2.~~!t!rJ2 r 3. ~3 _nl I~ 
9 20-3 • 3.8E+oo -- 1. ~1 c* ..ii.JE-0 .._,c* 3.6E-01 c* 
57835-92-4 4.2E-01 c 1.8E+OO c 2.6E-02 c 1.1E-01 c 
129-00-0 1.8E+03 n 2.3E+04 n 

0-0 1.8t=~ n 2.3E+CM1 n ,... 
2 ~20-4 "' 1.3~ +03 t n I .GE+04 n I 
6 1747-m 5 3.6~ ~~ c -n:>E+CJJ • c. ...... 
26399-36-0 4.7E+02 ,. n 7.0E+03 n 
1610-18-0 9.5E+02 n 1.2E+04 n 
7287-19-6 2.5E+02 n 3.3E+03 n 
1918-16-7 8.2E+02 n 1.1E+04 n 
709-98-8 3.2E+02 n 4.1E+03 n 
2312-35-8 1.3E+03 n 1.6E+04 n 
107-19-7 1.6E+02 n 2.3E+03 n 
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139-40-2 1.3E+03 n 1.6E+04 n 
122-42-9 1.3E+03 n 1.6E+04 n 
60207-90-1 8.2E+02 n 1.1E+04 n 
123-38-6 7.5E+01 n 3.1E+02 n 8.3E+OO n 3.5E+01 n 
103-65-1 3.8E+03 ns 2.4E+04 ns 1.0E+03 n 4.4E+03 n 
115-07-1 2.2E+03 ns 9.3E+03 ns 3.1E+03 n 1.3E+04 n 
57-55-6 1.3E+06 nm 1.6E+07 nm 
6423-43-4 3.9E+05 nm 1.6E+06 nm 2.8E-01 n 1.2E+OO n 
107-98-2 4.1E+04 n 3.7E+05 nms 2.1E+03 n 8.8E+03 n 
75-56-9 2.1E+OO c 9.7E+OO c 7.6E-01 c* 3.3E+OO c* 
23950-58-5 4.7E+03 n 6.2E+04 n 
110-86-1 7.8E+01 n 1.2E+03 n 
13593-03-8 3.2E+01 n 4.1E+02 n 
91-22-5 1.8E-01 c 7.7E-01 c 
76578-14-8 5.7E+02 n 7.4E+03 n 
NA 4.3E+07 nm 1.8E+08 nm 3.1E+01 n 1.3E+02 n 
10453-86-8 1.9E+03 n 2.5E+04 n 
299-84-3 3.9E+03 n 5.8E+04 n 
83-79-4 2.5E+02 n 3.3E+03 n 
94-59-7 5.5E-01 c 1.0E+01 c 1.6E-02 c 1.9E-01 c 
7783-00-8 3.9E+02 n 5.8E+03 n 
7782-49-2 3.9E+02 n 5.8E+03 n 2.1E+01 n 8.8E+01 n 
7446-34-6 3.9E+02 n 5.8E+03 n 2.1E+01 n 8.8E+01 n 
74051-80-2 5.7E+03 n 7.4E+04 n 
7631-86-9 4.3E+06 nm 1.8E+07 nm 3.1E+OO n 1.3E+01 n 
7440-22-4 3.9E+02 n 5.8E+03 n 
122-34-9 4.5E+OO c* 1.9E+01 c 
62476-59-9 8.2E+02 n 1.1E+04 n 
26628-22-8 3.1E+02 n 4.7E+03 n 
10588-01-9 3.0E-01 c 6.2E+OO c 6.8E-06 c 8.2E-05 c 
148-18-5 2.0E+OO c 8.5E+OO c 
7681-49-4 3.9E+03 n 5.8E+04 n 1.4E+01 n 5.7E+01 n 
62-74-8 1.3E+OO n 1.6E+01 n 
13718-26-8 7.8E+01 n 1.2E+03 n 
13472-45-2 6.3E+01 n 9.3E+02 n 
10213-10-2 6.3E+01 n 9.3E+02 n 
961-11-5 2.3E+01 c* 9.6E+01 c 
7789-06-2 3.0E-01 c 6.2E+OO c 6.8E-06 c 8.2E-05 c 
7440-24-6 4.7E+04 n 7.0E+05 nm 
57-24-9 1.9E+01 n 2.5E+02 n 
100-42-5 6.0E+03 ns 3.5E+04 ns 1.0E+03 n 4.4E+03 n 
NA 1.9E+02 n 2.5E+03 n 
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126-33-0 6.3E+01 n 8.2E+02 n 2.1E+OO n 8.8E+OO n 
80-07-9 5.1 E+01 n 6.6E+02 n 
7446-11-9 1.4E+06 nm 6.0E+06 nm 1.0E+OO n 4.4E+OO n 
7664-93-9 1.4E+06 nm 6.0E+06 nm 1.0E+OO n 4.4E+OO n 
140-57-8 2.2E+01 c 9.2E+01 c 4.0E-01 c 1.7E+OO c 
21564-17-0 1.9E+03 n 2.5E+04 n 
34014-18-1 4.4E+03 n 5.7E+04 n 
3383-96-8 1.3E+03 n 1.6E+04 n 
5902-51-2 8.2E+02 n 1.1E+04 n 
13071-79-9 2.0E+OO n 2.9E+01 n 
886-50-0 6.3E+01 n 8.2E+02 n 
5436-43-1 6.3E+OO n 8.2E+01 n 
95-94-3 2.3E+01 n 3.5E+02 n 
630-20-6 2.0E+OO c 8.8E+OO c 3.8E-01 c 1.7E+OO c 
79-34-5 6.0E-01 c 2.7E+OO c 4.8E-02 c 2.1E-01 c 
127-18-4 2.4E+01 c** 1.0E+02 c** 1.1E+01 c** 4.7E+01 c** 
58-90-2 1.9E+03 n 2.5E+04 n 
5216-25-1 3.5E-02 c 1.6E-01 c 
3689-24-5 3.2E+01 n 4.1E+02 n 
811-97-2 1.0E+05 nms 4.3E+05 nms 8.3E+04 n 3.5E+05 n 

,..,., L:-8 ~ ~ 1.6E+02 Ill 2.3~ n ,..... ,. 
13 4-32-c; n 2.3 ii.Q1 n 1 '0 

1.6~ 
-~ 

~7.8~ -10 D2-45 ~ .. 1.2 ~1 n ...... 
7440-28-0 7.8E-01 n 1.2E+01 n 
563-68-8 7.8E-01 n 1.2E+01 n 
r:J.c:'· ") 7 3-9 1.6E+~ n 2.3E+01-- n ,.... 
77 1-12-fl 7.8E~ ~1 l n -YE+01 n 
12 39-52 7.8E1 l1 .... r n -1-:iE+O~ • n • ...... 
7446-18-6 1.6E+OO •n 2.3E+01 n 
79277-27-3 8.2E+02 n 1.1E+04 n 
28249-77-6 6.3E+02 n 8.2E+03 n 
111-48-8 5.4E+03 n 7.9E+04 n 
39196-18-4 1.9E+01 n 2.5E+02 n 
23564-05-8 5.1E+03 n 6.6E+04 n 
137-26-8 3.2E+02 n 4.1E+03 n 
7440-31-5 4.7E+04 n 7.0E+05 nm 
7550-45-0 1.4E+05 nm 6.0E+05 nm 1.0E-01 n 4.4E-01 n 
108-88-3 4.9E+03 ns 4.7E+04 ns 5.2E+03 n 2.2E+04 n 
108-88-3 4.9E+03 ns 4.7E+04 ns 5.2E+03 n 2.2E+04 n 
584-84-9 6.4E+OO n 2.7E+01 n 8.3E-03 n 3.5E-02 n 
95-70-5 3.0E+OO c** 1.3E+01 c* 
91-08-7 5.3E+OO n 2.2E+01 n 8.3E-03 n 3.5E-02 n 

ED_001521 C_00000018-00215 



95~53-4 3.4E+01 c 1.4E+02 c 5,5E-02 c 2.4E-01 c 
106-49-0 1.8E+01 c* 7.7E+01 c* 
NA 2.3E+05 nms 3.5E+06 nms 
NA 5.2E+02 ns 2.2E+03 ns 6.3E+02 n 2.6E+03 n 
NA 9.6E+01 ns 4.4E+02 ns 1.0E+02 n 4.4E+02 n 
NA 2.5E+03 n 3.3E+04 n 
NA 8.2E+01 n 4.2E+02 n 3.1E+01 n 1.3E+02 n 
NA 1.1E+02 n 6.0E+02 n 3.1E+OO n 1.3E+01 n 
8001-35-2 4.9E-01 c 2.1E+OO c 8.8E-03 c 3.8E-02 c 
66841-25-6 4.7E+02 n 6.2E+03 n 
688-73-3 2.3E+01 n 3.5E+02 n 
102-76-1 5.1E+06 nm 6.6E+07 nm 
43121-43-3 1.9E+03 n 2.5E+04 n 
2303-17-5 1.0E+03 n 1.5E+04 n 
82097-50-5 6.3E+02 n 8.2E+03 n 
1 01200-48-0 5.1E+02 n 6.6E+03 n 
615-54-3 3.9E+02 n 5.8E+03 n 
126-73-8 6.0E+01 c* 2.6E+02 c* 
NA 1.9E+01 n 2.5E+02 n 
56-35-9 1.9E+01 n 2.5E+02 n 
76-13-1 4.0E+04 ns 1.7E+05 nms 3.1E+04 n 1.3E+05 n 
76-03-9 7.8E+OO c 3.3E+01 c 
33663-50-2 1.9E+01 c 7.9E+01 G 

634-93-5 1.9E+OO n 2.5E+01 n 
87-61-6 6.3E+01 n 9.3E+02 n 
120-82-1 2.4E+01 c** 1.1 E+02 c** 2.1E+OO n 8.8E+OO n 
71-55-6 8.1E+03 ns 3.6E+04 ns 5.2E+03 n 2.2E+04 n 
79~00-5 1.1E+OO c** 5.0E+OO c** 1.8E-01 c** 7.7E-01 c** 
79-01-6 9.4E-01 c** 6.0E+OO c** 4.8E-01 c** 3.0E+OO c** 
75-69-4 2.3E+04 ns 3.5E+05 nms 
95-95-4 6.3E+03 n 8.2E+04 n 
88-06-2 4.9E+01 c** 2.1E+02 c** 9.1 E-01 c 4.0E+OO c 
93-76-5 6.3E+02 n 8.2E+03 n 
93-72-1 5.1E+02 n 6.6E+03 n 
598-77-6 3.9E+02 n 5.8E+03 ns 
96-18-4 5.1E-03 c 1.1E-01 G 3.1E-01 n 1.3E+OO n 
96-19-5 7.3E-01 n 3.1E+OO n 3.1 E-01 n 1.3E+OO n 
1330-78-5 1.3E+03 n 1.6E+04 n 
58138-08-2 1.9E+02 n 2.5E+03 n 
121-44-8 1.2E+02 n 4.8E+02 n 7.3E+OO n 3.1E+01 n 
112-27-6 1.3E+05 nm 1.6E+06 nm 
420-46-2 1.5E+04 ns 6.2E+04 ns 2.1E+04 n 8.8E+04 n 
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1582-09-8 9.0E+01 c** 4.2E+02 c* 
512-56-1 2.7E+01 c* 1.1E+02 c* 
526-73-8 4.9E+01 n 2.1E+02 n 5.2E+OO n 2.2E+01 n 
95-63-6 5.8E+01 n 2.4E+02 ns 7.3E+OO n 3.1E+01 n 
108-67-8 7.8E+02 ns 1.2E+04 ns 
25167-70-8 7.8E+02 ns 1.2E+04 ns 
99-35-4 2.2E+03 n 3.2E+04 n 
118-96-7 2.1E+01 c** 9.6E+01 c** 
791-28-6 1.3E+03 n 1.6E+04 n 
13674-87-8 1.3E+03 n 1.6E+04 n 
13674-84-5 6.3E+02 n 8.2E+03 n 
126-72-7 2.8E-01 c 1.3E+OO c 4.3E-03 c 1.9E-02 c 
115-96-8 2.7E+01 c* 1.1E+02 c* 
78-42-2 1.7E+02 c* 7.2E+02 c 
7440-33-7 6.3E+01 n 9.3E+02 n 
NA 2.3E+02 n 3.5E+03 n 4.2E-02 n 1.8E-01 n 
51-79-6 1.2E-01 c 2.3E+OO c 3.5E-03 c 4.2E-02 c 
1314-62-1 4.6E+02 c** 2.0E+03 c** 3.4E-04 c* 1.5E-03 c* 
7440-62-2 3.9E+02 n 5.8E+03 n 1.0E-01 n 4.4E-01 n 
1929-77-7 7.8E+01 n 1.2E+03 n 
50471-44-8 1.6E+03 n 2.1E+04 n 
108-05-4 9.1E+02 n 3.8E+03 ns 2.1E+02 n 8.8E+02 n 
593-60-2 1.2E-01 c* 5.2E-01 c* 8.8E-02 c* 3.8E-01 c* 
75-01-4 5.9E-02 c 1.7E+OO c 1.7E-01 c 2.8E+OO c 
81-81-2 1.9E+01 n 2.5E+02 n 
106-42-3 5.6E+02 ns 2.4E+03 ns 1.0E+02 n 4.4E+02 n 
103- 5.5E+02 ns 2.4E+03 ns 1.0E+02 n 4.4E+02 n 
95-47-6 6.5E+02 ns 2.8E+03 ns 1.0E+02 n 4.4E+02 n 
1330-20-7 5.8E+02 ns 2.5E+03 ns 1.0E+02 n 4.4E+02 n 
1314-84-7 2.3E+01 n 3.5E+02 n 
7440-66-6 2.3E+04 n 3.5E+05 nm 
12122-67-7 3.2E+03 n 4.1E+04 n 
7440-67-7 6.3E+OO n 9.3E+01 n 

ED_001521 C_00000018-00217 



ED_001521 C_00000018-00218 



Protection of Ground Water SSLs 
I {ug/L) lkey (ug/L) (mg/kg) I key I (mg/kg) 
8.9E+OO c** 2.0E-03 c** 
2.6E+OO c** 5.2E-04 c** 
3.5E+02 n 2.8E-01 n 
1.4E+04 n 2.9E+OO n 

1.3E+02 n 2.6E-02 n 
1.9E+03 n 5.8E-01 n 
1.6E-02 c 7.2E-05 c 
4.2E-02 n 8.4E-06 n 
5.0E-02 c 1.1E-05 c 
2.1E+OO n 4.2E-04 n 
5.2E-02 c* 1.1E-05 c* 

1.1E+OO c 2.0E+OO 8.7E-04 c 1.6E-03 
2.0E+01 n 3.0E+OO 4.9E-03 n 7.5E-04 
2.0E+01 n 2.0E+OO 4.4E-03 n 4.4E-04 

4.0E+OO 8.8E-04 
9.2E-04 c 1.5E-04 c 
2.1E-01 n 4.2E-05 n 
7.3E-01 c** 2.3E-04 c** 
2.0E+04 n 3.0E+04 n 
8.0E+OO n n 
1.5E+02 n 1.6E-01 n 
3.0E-03 c 1.5E-05 c 
1.6E+03 n 6.1E-01 n 
4.0E+02 n 1.5E-01 n 
8.2E+OO n 4.2E+OO n 

4.0E+03 n n 
6.3E+OO n 1.3E-03 n 
1.3E+01 c* 4.6E-03 c* 
1.4E+OO c* 1.4E-02 c* 
7.8E+OO n 6.0E+OO 3.5E-01 n 2.7E-01 
9.7E+OO n n 
7.8E+OO n n 

5.2E-02 c 1.0E+01 1.5E-03 c 2.9E-01 
7.0E-02 n n 
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1.0E+03 n 2.6E-01 n 
3.0E-01 c 3.0E+OO 2.0E-04 c 1.9E-03 
6.7E-02 c 6.1E-04 c 
8.0E+OO n 1.4E+01 n 
5.6E+01 n 1.7E-02 n 
1.2E-01 c 9.3E-04 c 
2.0E+04 n 6.8E+OO n 
3.8E+03 n 2.0E+03 1.6E+02 n 8.2E+01 
4.1E-02 c c 
1.7E+03 n 5.6E+01 n 
9.7E+02 n 8.5E-01 n 
3.9E+03 n 1.0E+OO n 
5.7E+02 n 1.2E-01 n 
1.9E+01 c 4.1E-03 c 
4.6E-01 c* 5.0E+OO 2.3E-04 c* 2.6E-03 
7.8E-01 c** 2.2E-04 c** 
1.7E+01 n 1.1E-02 n 
1.1E-04 c 2.8E-07 c 
7.5E+04 n 1.5E+01 n 
3.0E-03 c 6.6E-06 c 
2.0E+03 n 4.8E-01 n 
8.9E-02 c* 9.8E-05 c* 
2.5E+01 n 4.0E+OO 1.9E+01 n 3.2E+OO 
1.0E+02 n 7.6E-01 n 
3.0E+02 n 1.4E+03 n 
8.3E-01 n 8.7E-03 n 
7.1E+02 n 2.6E-01 n 
5.9E+01 n 1.3E-02 n 
1.4E-02 c 3.6E-06 c 
7.2E-05 c 1.7E-08 c 
7.7E+02 n 5.8E+01 n 
4.0E+03 n 1.3E+01 n 
4.2E+01 n n 
2.6E+01 n n 
1.1 E-01 c 1.0E+01 8.5E-04 c 7.7E-02 
7.4E-03 c 2.1E-06 c 
6.2E+01 n 4.2E-02 n 
8.3E+01 n 2.1E-02 n 
1.3E-01 c 8.0E+01(F) 3.6E-05 c 2.2E-02 
3.3E+OO c 8.0E+01(F) 8.7E-04 c 2.1E-02 
7.5E+OO n 1.9E-03 n 
3.5E+01 n 1.5E-01 n 
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3.3E+02 n 2.8E-01 n 
1.4E+02 n 1.2E+OO n 
1.8E-02 c 9.9E-06 c 
2.0E+03 n 4.1E-01 n 
2.4E+04 n 5.0E+OO n 
4.6E+02 n 4.5E-01 n 
1.5E+02 c 2.9E-01 c 
3.4E+OO c 1.0E-01 c 
1.0E+03 n 3.2E+OO n 
2.0E+03 n 5.9E+OO n 
6.9E+02 n 1.6E+OO n 
4.0E+02 n 1.1 E-01 n 

9.2E+OO n 5.0E+OO 6.9E-01 n 3.8E-01 
4.1E-02 c c 
9.9E+03 n 2.5E+OO n 
4.0E-01 c* 7.1E-04 c* 
3.1E+01 c* 2.2E-02 c* 
1.8E+03 n 1.7E+OO n 
9.4E+01 n 4.0E+01 3.7E-02 n 1.6E-02 
8.1E+02 n 2.4E-01 n 
4.6E-01 c 5.0E+OO 1.8E-04 c 1.9E-03 
2.1E+02 n 5.1E-01 n 
5.1E+01 n 1.2E+OO n 
1.9E+03 n 1.0E+OO n 

2.0E+03 n 4.0E-01 n 
2.9E+02 n ?.OE-02 n 
1.8E-01 c 1.5E-04 c 
2.0E-02 c* 2.0E+OO 2.7E-03 c* 2.7E-01 
2.0E-02 c* 2.0E+OO 2.7E-03 c* 2.7E-01 
2.0E-02 c* 2.0E+OO 2.7E-03 c* 2.7E-01 
3.5E-03 c 1.2E-04 c 
1.1 E+01 n 3.1E-02 n 
3.9E+02 n 1.3E-01 n 
3.0E-01 n 1.4E-04 n 
4.2E-01 n n 
6.0E+02 n 1.0E+03 n 
1.0E+05 n 5.2E+01 n 
1.9E-02 c 9.8E-06 c 
1.7E-01 c 1.5E-04 c 
?.OE-01 c* 4.0E-04 c* 
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2.9E-01 c 5.8E-05 c 
6.0E+01 1.2E-02 

3.7E-01 c 1.6E-04 c 
7.8E+01 n 1.0E+02 5.3E-02 n 6.8E-02 
3.1 E-01 c 1.0E-03 c 
5.1E+02 n 1.3E-01 n 
3.5E+01 n 1.2E-01 n 
6.4E+02 n 2.6E-01 n 
1.0E+05 n 4.3E+01 n 
4.0E+02 n 8.1E-02 n 
2.2E-01 c 8.0E+01(F) 6.1E-05 c 2.2E-02 
1.9E+02 n 4.9E-02 n 
6.5E-03 c 1.4E-06 c 
2.4E-01 c 2.2E-04 c 
1.2E+OO c* 1.1E-03 c* 
9.1E+01 n 8.9E-02 n 
8.3E-01 n 2.5E-04 n 
2.2E+01 c* S.OE-02 c* 
2.4E+02 n 2.3E-01 n 
2.5E+02 n 2.4E-01 n 
3.2E-04 c 7.1E-08 c 
2.8E+03 n 2.6E+OO n 
8.4E+OO n 1.2E-01 n 
1.2E+02 n 5.4E-01 n 
9.9E+02 n 8.3E-01 n 
1.2E+02 n 1.5E-01 n 
2.8E+OO n 7.3E-02 n 
2.2E+04 n 1.0E+02 4.0E+07 n 1.8E+05 
3.5E-02 c 6.7E-04 c 

1.0E+02 1.8E+05 
2.3E+02 n 1.4E+01 n 
6.0E+OO n 2.7E-01 n 

8.0E+02 n 1.3E+03 2.8E+01 n 4.6E+01 
9.3E+02 n 7.4E-01 n 
9.3E+02 n 7.5E-01 n 
1.9E+03 n 1.5E+OO n 
1.4E+03 n 1.7E+OO n 
1.5E+03 n 1.3E+OO n 
4.0E-02 c 8.2E-06 c 
4.5E+02 n 7.4E-01 n 

ED_ 001521 C _ 00000018-00222 



3.5E-01 c 6.1E-04 c 
8.8E-02 c 4.1E-05 c 

2.0E+01 n n 
1.0E+02 n n 
1.5E+OO n 2.0E+02 1.5E-02 n 2.0E+OO 
2.0E+01 n n 
1.8E+03 n n 
1.0E+03 n n 
1.5E+OO n 1.5E-02 n 
4.0E+01 n n 
8.2E+01 n n 
1.8E+03 n n 
2.0E+01 n 2.0E+02 n 
4.0E+OO n n 
4.0E+OO n n 
1.0E+03 n n 
1.3E+04 n 1.3E+01 n 
1.3E+04 n 1.3E+01 n 
2.4E+OO c 1.4E-02 c 
1.4E+03 n 3.4E-01 n 
7.0E+01 n 4.6E-02 n 
3.8E+03 n 1.0E+OO n 
1.2E+02 n 3.1E+01 n 
1.0E+02 n 6.8E+01 n 
2.0E+02 n 3.2E+01 n 
1.5E+02 n 3.8E-02 n 
3.2E-02 c 7.5E-03 c 
4.6E-02 c 1.1E-02 c 
2.3E-01 c* 7.7E-02 c* 
6.0E+02 n 2.0E+02 1.2E-01 n 4.1E-02 
4.3E+OO c 9.5E-04 c 
1.1E+02 c** 6.2E+01 c** 
4.2E-01 n n 
6.5E+01 c 4.0E+02 4.7E+OO c 2.9E+01 
5.4E-01 c 8.0E-04 c 
1.0E+01 n 6.5E-02 n 
6.5E+01 n 1.2E+OO n 
3.3E-04 c 2.0E-01 1.4E-07 c 8.6E-05 
5.3E+OO n 5.1E-03 n 
1.3E+02 n 1.2E-01 n 
8.7E-01 c 8.0E+01(F) 2.3E-04 c 2.1E-02 
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7.5E-03 c S.OE-02 2.1E-06 c 1.4E-05 
8.3E+OO n 2.1E-03 n 
6.0E+OO n n 
5.7E+02 n 1.5E-01 n 
1.3E-03 c 6.6E-07 c 
1.3E-03 c 6.2E-07 c 
1.3E-03 c 6.2E-07 c 
1.5E+OO c* 6.0E+01 3.1E-04 c* 1.2E-02 
3.0E+02 n 6.0E+02 3.0E-01 n 5.8E-01 
4.8E-01 c 7.5E+01 4.6E-04 c 7.2E-02 
1.3E-01 c 8.2E-04 c 
7.8E+01 n 4.7E-01 n 
2.0E+02 n 3.0E-01 n 
2.8E+OO c 7.8E-04 c 
1.7E-01 c* 5.0E+OO 4.8E-05 c* 1.4E-03 
2.8E+02 n 7.0E+OO 1.0E-01 n 2.5E-03 
3.6E+01 n 7.0E+01 1.1E-02 n 2.1E-02 
3.6E+02 n 1.0E+02 1.1E-01 n 3.1E-02 
4.6E+01 n 2.3E-02 n 
1.7E+02 n 7.0E+01 4.5E-02 n 1.8E-02 
1.2E+02 n 1.1E-01 n 
4.4E-01 c* 5.0E+OO 1.5E-04 c* 1.7E-03 
3.7E+02 n 1.3E-01 n 
5.9E+01 n 1.3E-02 n 
4.7E-01 c* 1.7E-04 c* 
2.6E-01 c* 8.1E-05 c* 
2.0E+OO n 4.7E-04 n 
6.3E-01 n 2.2E-03 n 
1.8E-03 c 7.1E-05 c 

4.0E+01 n 8.1E-03 n 
6.0E+02 n 1.3E-01 n 
1.2E+03 n 2.4E-01 n 
2.0E+01 n 4.1E-03 n 
5.1E-05 c 2.8E-05 c 
1.6E+03 n 2.5E+02 n 
2.9E+02 n 3.3E-01 n 
8.3E+04 n 2.8E+01 n 
3.0E-01 c 1.9E-04 c 
1.5E+03 n 3.7E-01 n 
1.6E+03 n 4.5E-01 n 
4.0E+02 n 8.8E-02 n 
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4.0E+OO n 9.0E-04 n 
4.7E-02 c 5.8E-05 c 
4.6E+01 c* 9.6E-03 c* 
S.OE-03 c 2.1E-05 c 
1.3E-01 c 1.2E-04 c 
3.7E-01 c 2.1E-04 c 
3.5E+01 n 1.3E-02 n 
6.5E-03 c 4.3E-05 c 
6.1E+01 n 1.2E-02 n 
4.2E-03 n 9.3E-07 n 
2.8E-05 c 6.5E-09 c 
3.6E+02 n 4.2E-01 n 
1.1E+01 n 1.3E-02 n 
1.8E+01 n 2.1E-02 n 
3.3E-01 c 1.1E-04 c 
1.5E+OO n 2.6E-03 n 
2.3E+01 n 7.7E-01 n 
1.9E+OO n 1.8E-03 n 
2.0E+OO n 1.8E-03 n 
2.0E+OO n 1.8E-03 n 
3.9E+01 n 4.4E-02 n 
1.1E-01 c 1.5E-04 c 
2.4E-01 c 3.2E-04 c 
4.9E-02 c 6.7E-05 c 
3.9E+01 n 3.0E-02 n 
3.9E+01 n 3.0E-02 n 
1.0E-01 c 1.4E-04 c 
1.5E+01 n 7.0E+OO 1.3E-01 n 6.2E-02 
4.6E-01 c 9.4E-05 c 

1.3E-05 c 1.7E-05 c 
1.2E-07 c 3.0E-05 5.9E-08 c 1.5E-05 
1.2E-07 c 3.0E-05 5.9E-08 c 1.5E-05 
5.3E+02 n 5.2E+OO n 
1.5E+01 n 3.6E-02 n 
3.1E+02 n 5.8E-01 n 
7.8E-02 c 2.5E-04 c 
4.4E+01 n 2.0E+01 8.3E-01 n 3.7E-01 
1.1 E-02 c 5.3E+OO c 
1.1E-02 c 1.7E+01 c 
1.2E-02 c 1.6E-01 c 
S.OE-01 n 9.4E-04 n 
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2.0E+02 n 9.7E-02 n 
3.6E+01 n 1.5E-02 n 
8.0E+01 n 4.1E-01 n 
3.8E+02 n 2.0E-01 n 
1.0E+02 n 1.4E+OO n 
1.0E+02 n 1.4E+OO n 
1.0E+02 n 1.4E+OO n 
3.8E+02 n 1.0E+02 9.1E-02 n 2.4E-02 
2.3E+OO n 2.0E+OO 9.2E-02 n 8.1E-02 
2.3E+OO n 2.0E+OO 9.2E-02 n 8.1E-02 
2.3E+OO n 2.0E+OO 9.2E-02 n 8.1E-02 
2.0E+OO n 4.5E-04 n 
4.2E+01 n 9.2E-03 n 
8.0E+02 n 1.6E-01 n 
1.0E+02 n 2.1E-02 n 
4.3E+OO n 8.5E-03 n 
1.2E+02 n 2.5E-02 n 
3.4E+02 n 6.8E-02 n 
1.4E+02 n 3.1E-02 n 
1.4E+01 n 3.2E-03 n 
2.1E+04 n 5.9E+OO n 
3.9E+03 n 8.8E-01 n 
6.3E+02 n 1.5E-01 n 
8.9E-02 n 2.8E-03 n 
1.5E+OO c 7.0E+02 1.7E-03 c 7.8E-01 
1.4E+03 n 2.8E-01 n 
1.8E+03 n 4.1E-01 n 
4.0E+04 n 8.1E+OO n 
2.0E+03 n 4.1E-01 n 
5.1E-02 c 1.1E-05 c 
1.6E+OO n 3.6E-04 n 
2.4E-04 c 5.2E-08 c 
5.8E+04 n 1.3E+02 n 
4.4E+OO n 4.3E-03 n 
6.4E+01 n 2.9E+OO n 
5.0E+02 n 3.2E+02 n 
2.4E+02 n 1.9E-01 n 
8.0E+02 n 1.2E+02 n 
1.2E+03 n 4.0E+03 1.8E+02 n 6.0E+02 
1.4E+03 n 1.6E+02 n 
3.4E+02 n 1.6E+OO n 
1.1E+01 n 1.8E+OO n 
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9.5E+02 n 5.0E+OO n 
2.0E+02 n 2.9E+02 n 
2.0E+01 c* 4.7E-03 c* 
3.9E-01 c 1.3E-03 c 
2.4E+01 n 4.7E-02 n 
4.3E-01 c* 8.7E-05 c* 
6.3E-01 n 1.3E-04 n 
6.0E+04 n 7.9E+02 n 

7.9E+OO n 1.5E-01 n 
1.9E+01 n 7.3E-03 n 
3.4E+03 n 7.5E-01 n 
2.0E-02 c 3.9E-05 c 
3.8E+01 n 8.1E-03 n 
5.1E-02 c 6.8E-05 c 
1.1E+OO c 1.2E-03 c 
8.0E+OO n 1.8E-03 n 

1.7E+OO n 3.3E-04 n 
2.0E+03 n 7.0E+02 8.8E+OO n 3.1E+OO 
2.0E+02 n 4.5E-02 n 
4.0E+02 n n 
7.6E-01 n 8.4E-03 n 
1.4E-03 c 4.0E-01 1.2E-04 c 3.3E-02 
1.4E-03 c* 2.0E-01 2.8E-05 c* 4.1E-03 
4.0E+01 n 2.3E-01 n 
4.0E+OO n n 
9.8E-03 c 1.0E+OO 1.2E-04 c 1.3E-02 
1.4E-01 c* 2.7E-04 c* 
7.2E-03 c 4.2E-05 c 
2.5E-02 c 1.5E-04 c 
4.2E-02 c* 2.0E-01 2.4E-04 c* 1.2E-03 
2.5E-02 c 1.5E-04 c 
4.1E-01 n 5.0E+01 1.3E-03 n 1.6E-01 
3.3E-01 c* 2.0E-04 c* 
6.0E+OO n 8.0E+OO n 
7.0E-01 c* 2.7E-04 c* 
2.1E-02 n 2.1E-04 n 
8.0E+OO n 1.8E-03 n 
1.5E+03 n 1.0E+01 n 
4.0E+04 n 9.9E+OO n 
3.8E+01 n 8.8E-03 n 
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6.4E+02 n 3.0E-01 n 
1.1 E+02 n 5.0E-01 n 
5.9E+OO n 2.1E+03 n 
1.1 E-03 c* c* 
2.6E-02 c c 
4.2E+01 n n 
2.8E+01 n n 
4.2E+OO n n 
1.3E+OO c 8.7E-04 c 
1.9E+02 n 3.2E+OO n 
4.9E+03 n 2.4E+01 n 
4.7E+03 n 4.1E+OO n 
2.0E+02 n 1.2E+01 n 
7.4E+02 n 2.2E-01 n 
1.4E+04 n 3.5E+02 n 
5.9E+03 n 1.2E+OO n 
7.8E+01 c* 2.6E-02 c* 
4.0E+01 n 9.2E-01 n 
4.1E+02 n 8.4E-02 n 
2.0E+03 n 4.3E-01 n 
7.3E+02 n 2.0E+OO n 
6.3E+02 n n 
2.5E+01 n 1.2E+OO n 

4.1E-02 c c 
9.1E+OO c c 
9.2E+OO c 1.8E-03 c 
1.5E+01 L 1.5E+01 L 1.4E+01 
9.2E+OO c 2.0E-03 c 
1.3E-03 n 4.7E-06 n 
9.0E-02 n 3.8E-05 n 
3.3E+01 n 2.9E-02 n 
4.0E+01 n 1.2E+01 n 
7.5E+OO n 2.0E-03 n 
1.5E+02 n 5.8E-02 n 
1.6E+01 n 4.7E-03 n 
3.9E+02 n 1.0E-01 n 
1.9E+03 n 3.8E-01 n 
1.0E+04 n 2.1E+OO n 
2.0E+OO n 4.1E-04 n 
5.4E+02 n 7.6E-01 n 
9.8E+01 n 1.4E-01 n 
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4.3E+02 n 2.8E+01 n 
1.8E+OO n 2.6E-03 n 
6.0E+02 n 2.0E-01 n 

5.7E+OO n 2.0E+OO n 
6.3E-01 n 2.0E+OO 3.3E-02 n 1.0E-01 
2.0E+OO n n 
1.6E+OO n S.OE-04 n 
6.0E-01 n 5.9E-02 n 
8.5E-02 n 4.2E-04 n 
1.2E+03 n 3.3E-01 n 
1.9E+OO n 4.3E-04 n 
1.0E+OO n 2.1E-04 n 
2.0E+04 n 4.1E+OO n 
1.9E+01 n 4.7E-03 n 
5.0E+02 n 1.1E-01 n 
1.5E+OO c 5.3E-04 c 
3.7E+01 n 4.0E+01 2.0E+OO n 2.2E+OO 
2.1E+OO n 4.2E-04 n 
2.9E+01 n 5.9E-03 n 
2.0E+04 n 4.1E+OO n 
4.2E+01 n 8.9E-03 n 
5.6E+03 n 1.2E+OO n 
5.6E-03 c** 1.3E-06 c** 
6.3E+03 n 1.4E+OO n 
2.1E+OO n 5.9E-04 n 
1.4E+03 n 3.0E-01 n 
4.5E+OO n 7.4E-03 n 
1.2E+03 n 2.4E-01 n 
2.3E+01 n 3.8E-02 n 
7.9E-01 c 1.6E-04 c 
1.4E+01 c 3.2E-03 c 
6.0E+OO n 3.6E-03 n 
8.2E+OO c* 4.6E-03 c* 
9.4E-03 c 3.2E-06 c 
6.0E-01 c 2.6E-04 c 
2.0E+02 n 5.8E-02 n 
4.0E+OO n n 
7.8E-01 c** c** 
1.1E-03 c 2.2E-03 c 
1.1E+01 c** 5.0E+OO 2.9E-03 c** 1.3E-03 
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1.6E-01 c 1.8E-03 c 
4.8E-01 c 2.6E-03 c 
4.7E-02 c 2.1E-04 c 

7.8E+02 n 1.2E+OO n 
2.7E+03 n 3.2E+OO n 
4.9E+02 n 1.5E-01 n 
4.9E+03 n 1.9E+OO n 
6.0E+04 n 2.4E+03 n 
8.8E-04 c 6.3E-04 c 
3.0E+01 n 1.7E-02 n 
1.0E+02 n 2.0E+OO n 
2.0E+03 n 4.0E+03 n 
3.8E+01 n 1.4E-02 n 
4.5E+02 n 5.6E+OO n 
3.6E+OO n 3.7E-01 n 
4.0E+01 n 1.8E-02 n 
1.5E+02 n n 
3.9E-02 c 2.0E-04 c 
1.6E+03 n 1.1E+01 n 
2.2E+02 n 4.5E-02 n 
2.2E+02 n n 
2.2E-02 c** c** 
2.0E+02 n n 
2.0E+02 n n 
2.2E+02 n 3.2E+01 n 
3.9E+02 n 2.6E+01 n 
4.5E-02 c c 
2.2E+02 n n 
3.2E+04 n 1.0E+04 n 

1.0E+04 
2.0E+03 n 1.0E+03 n 
1.9E+02 n 8.0E-02 n 
3.8E+OO c* 1.6E-03 c* 
1.4E-01 c* 9.2E-05 c* 
6.0E+07 n 1.3E+04 n 
1.4E+03 n 6.1E-01 n 
6.0E-02 c 5.4E-05 c 
2.0E+OO n 8.5E-04 n 
2.0E+03 n 4.8E-01 n 
6.4E-01 c* 1.4E-04 c* 
2.1E-03 c 5.4E-07 c 
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9.2E-04 c 2.2E-07 c 
2.1E-04 c 4.6E-08 c 
2.7E-03 c 5.5E-06 c 
1.1 E-02 c 8.1E-06 c 
2.8E-02 c 5.6E-06 c 
1.7E-04 c 6.1E-08 c 
1.1E-04 c 2.7E-08 c 
1.2E+01 c 6.7E-02 c 
7.1E-04 c 2.0E-07 c 
1.2E-02 c 2.8E-06 c 
8.2E-03 c 4.4E-06 c 
3.7E-02 c 1.4E-05 c 
1.7E+OO n 1.6E-03 n 
3.1E-01 c* 3.0E-04 c* 
4.3E+OO c* 4.0E-03 c* 
5.3E+OO n 7.5E-02 n 
7.7E+02 n 5.0E+OO n 
6.0E+01 n 1.2E+01 n 
1.0E+03 n 1.3E+OO n 
4.0E+01 n 9.6E-03 n 
8.1E+02 n 1.5E+OO n 
4.7E+01 n 4.8E-01 n 
5.0E+02 n 2.0E+02 1.1E-01 n 4.4E-02 
3.2E+01 n 2.5E+OO n 
2.3E+02 n 4.6E-01 n 
9.0E+01 n 1.2E+OO n 
8.6E+01 n 4.3E-01 n 
5.6E+02 n 4.5E-01 n 
1.8E+02 n 2.1E+OO n 
4.0E+01 n 1.7E+OO n 
2.0E+OO n 8.7E-02 n 
3.2E+OO n 2.4E-02 n 
6.5E-01 c 3.1E-04 c 
1.2E-01 c 1.5E-03 c 
4.1E-02 c 1.0E+OO 5.7E-05 c 1.4E-03 
1.9E+01 c** 2.8E-02 c** 
2.1E+03 n 1.0E+01 n 

1.4E+01 n n 
1.4E+01 n n 
1.4E+01 n 1.5E+01(F) n 
1.4E+01 n n 
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1.4E+01 n n 
3.8E+02 n 2.1E-01 n 
1.0E+03 n 2.4E+02 n 
3.4E+01 c 9.7E-03 c 
4.0E+03 n 2.1E+01 n 
5.8E+03 n 3.3E+OO n 
7.8E+01 n 2.5E-02 n 
4.3E+OO n 1.4E-02 n 
1.2E+02 n 3.2E-02 n 
1.6E+OO c 4.4E-04 c 
3.8E+03 n 1.0E+OO n 
3.0E+01 c 4.1E-01 c 
3.0E+OO n 3.4E-03 n 

3.7E+02 n 8.2E-02 n 

9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
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9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
9.7E+05 n n 
5.7E-01 n n 
9.7E+05 n n 
4.0E-01 n 1.5E-03 n 

5.6E+OO c* 6.0E+OO 1.3E+OO c* 1.4E+OO 
1.6E+01 c 2.4E-01 c 
1.3E+04 n 3.1E+02 n 
9.0E+02 n 2.3E+OO n 
1.5E+04 n 6.1E+OO n 
1.9E+03 n 4.9E-01 n 
2.0E+02 n 5.7E+01 n 
1.9E+04 n 6.8E+OO n 
3.9E+04 n 8.5E+OO n 
1.4E+03 n 5.0E+02 3.8E-01 n 1.4E-01 
2.0E+OO n 1.3E-03 n 
1.8E+01 n 8.4E-02 n 
1.2E+02 n 1.2E-01 n 
2.6E-03 c* c* 

2.2E-01 c** 2.1E-02 c** 
4.7E-03 c 8.0E-05 c 
4.7E-03 c 8.0E-05 c 
7.8E-03 c 1.2E-03 c 
7.8E-03 c 1.2E-03 c 
7.8E-03 c* 2.0E-03 c* 
7.8E-03 c 5.5E-03 c 
1.2E+01 n 2.0E+OO n 
7.8E-03 c* 2.0E-03 c* 
4.0E-03 c 2.8E-03 c 
4.0E-03 c 1.7E-03 c 
4.0E-03 c 1.7E-03 c 
4.0E-03 c 1.7E-03 c 
4.0E-06 c 1.7E-06 c 
4.0E-03 c 1.0E-03 c 
4.0E-03 c 1.0E-03 c 
4.0E-03 c 1.0E-03 c 
4.0E-03 c 1.0E-03 c 
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1.2E-06 c 3.0E-07 c 

4.4E-02 c S.OE-01 6.8E-03 c 7.8E-02 

6.0E-03 c* 9.4E-04 c* 
4.0E-04 c 6.2E-05 c 

5.3E+02 n 5.5E+OO n 
5.3E+02 n 5.5E+OO n 
1.8E+03 n 5.8E+01 n 
1.2E-02 c 4.2E-03 c 
6.5E-02 c 7.8E-02 c 
3.4E-03 c 2.0E-01 4.0E-03 c 2.4E-01 
3.4E-03 c 2.0E-01 4.0E-03 c 2.4E-01 
3.4E-02 c 4.1E-02 c 
1.2E+02 n 1.3E+01 n 
3.4E-01 c 4.0E-01 c 
7.5E+02 n 3.9E+OO n 
3.4E+OO c 1.2E+OO c 
3.4E-03 c 1.3E-02 c 
6.5E-03 c 8.4E-02 c 
1.0E-04 c 9.9E-05 c 
8.0E+02 n 8.9E+01 n 
2.9E+02 n 5.4E+OO n 
3.4E-02 c 1.3E-01 c 
1.1E+OO c 6.0E-03 c 
3.6E+01 n 1.9E-01 n 
1.7E-01 c* 5.4E-04 c* 
1.9E-02 c 3.3E-03 c 
1.2E+02 n 1.3E+01 n 
1.2E+02 n 1.3E+01 n 
4.0E+02 n 2.2E-01 n 
3.8E-01 c 1.9E-03 c 
2.6E+01 n 1.6E+OO n 
2.5E+02 n 1.2E-01 n 
6.0E+01 n 9.0E-02 n 
2.5E+02 n 1.5E-01 n 
8.2E+01 n 4.5E-02 n 
1.6E+02 n 1.2E+01 n 
4.0E+01 n 8.1E-03 n 
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3.4E+02 n 3.0E-01 n 
3.5E+02 n 2.2E-01 n 
2.1E+02 n 6.9E-01 n 
1.7E+01 n 3.4E-03 n 
6.6E+02 n 1.2E+OO n 
6.3E+03 n 6.0E+OO n 
4.0E+05 n 8.1E+01 n 

3.2E+03 n 6.5E-01 n 
2.7E-01 c 5.6E-05 c 
1.2E+03 n 1.2E+OO n 
2.0E+01 n 6.8E-03 n 
5.1E+OO n 4.3E-02 n 
2.4E-02 c 7.8E-05 c 
1.2E+02 n 1.9E+OO n 

6.7E+01 n 4.2E+01 n 
4.1E+02 n 3.7E+OO n 
6.1E+01 n 3.2E+01 n 
9.6E-02 c 5.9E-05 c 
1.0E+02 n n 
1.0E+02 n 5.0E+01 5.2E-01 n 2.6E-01 
1.0E+02 n n 
1.0E+03 n 9.3E+OO n 

9.4E+01 n B.OE-01 n 
6.1E-01 c 4.0E+OO 3.0E-04 c 2.0E-03 
2.6E+02 n 2.1E+OO n 
8.0E+01 n n 
4.1E-02 c c 
2.9E-01 c 1.8E-04 c 
1.0E+03 n n 
4.0E-01 n 8.1E-05 n 
2.0E+01 n n 
1.6E+01 n n 
1.6E+01 n n 
2.8E+OO c 8.2E-03 c 
4.1E-02 c c 
1.2E+04 n 4.2E+02 n 
5.9E+OO n 6.5E-02 n 
1.2E+03 n 1.0E+02 1.3E+OO n 1.1E-01 
4.8E+01 n n 
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2.0E+01 n 4.4E-03 n 
1.1E+01 n 6.5E-02 n 
2.1E+OO n n 

1.3E+OO c 1.5E-02 c 
4.8E+02 n 3.3E+OO n 
1.4E+03 n 3.9E-01 n 
4.0E+02 n 7.6E+01 n 
2.5E+02 n 7.5E-02 n 
2.4E-01 n 5.2E-04 n 
1.3E+01 n 1.9E-02 n 
2.0E+OO n 5.3E-02 n 
1.7E+OO n 7.9E-03 n 
5.7E-01 c 2.2E-04 c 
7.6E-02 c 3.0E-05 c 
1.1E+01 c** 5.0E+OO 5.1E-03 c** 2.3E-03 
2.4E+02 n 1.8E-01 n 
1.3E-03 c 4.5E-06 c 
7.1E+OO n 5.2E-03 n 
1.7E+05 n 9.3E+01 n 
3.9E+01 n 3.7E-01 n 
4.0E-01 n n 
2.0E-01 n n 
2.0E-01 n 2.0E+OO 1.4E-02 n 1.4E-01 
2.0E-01 n 4.1E-05 n 
4.0E-01 n 8.3E-05 n 
2.0E-01 n n 
2.0E-01 n n 
4.0E-01 n n 
2.6E+02 n 7.8E-02 n 
1.6E+02 n 5.5E-01 n 
1.4E+03 n 2.8E-01 n 
5.3E+OO n 1.8E-03 n 
1.6E+03 n 1.4E+OO n 
9.8E+01 n 1.4E-01 n 
1.2E+04 n 3.0E+03 n 
2.1E-01 n n 
1.1E+03 n 1.0E+03 7.6E-01 n 6.9E-01 
1.1E+03 n 1.0E+03 7.6E-01 n 6.9E-01 
1.7E-02 n 2.5E-04 n 
4.3E-01 c** 1.3E-04 c** 
1.7E-02 n 2.6E-04 n 
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4.7E+OO c 2.0E-03 c 
2.5E+OO c* 1.1E-03 c* 
6.0E+04 n 2.4E+03 n 
1.3E+03 n 8.8E+OO n 
1.0E+02 n 1.5E+OO n 
8.0E+02 n 8.9E+01 n 
3.3E+01 n 1.7E-02 n 
5.5E+OO n 2.3E-02 n 
7.1E-02 c 3.0E+OO 1.1E-02 c 4.6E-01 
1.5E+02 n 5.8E+01 n 
3.7E+OO n 8.2E-02 n 
1.6E+06 n 4.5E+02 n 
5.5E+02 n 4.4E-01 n 
1.2E+02 n 2.6E-01 n 
2.0E+02 n 2.1E-01 n 
1.6E+02 n 6.1E-02 n 
4.5E+01 n 6.4E-02 n 
5.2E+OO c* 2.5E-02 c* 
6.0E+OO n n 
5.7E+OO n 2.9E+02 n 
5.5E+04 n 1.4E+02 n 
1.1E+OO c 6.0E+01 2.2E-04 c 1.2E-02 
2.7E+OO c 7.4E-03 c 
4.0E-01 n 3.6E-03 n 
7.0E+OO n 2.1E-02 n 
1.2E+OO c** 7.0E+01 3.4E-03 c** 2.0E-01 
8.0E+03 n 2.0E+02 2.8E+OO n 7.0E-02 
2.8E-01 c** 5.0E+OO 8.9E-05 c** 1.6E-03 
4.9E-01 c** 5.0E+OO 1.8E-04 c** 1.8E-03 
5.2E+03 n 3.3E+OO n 
1.2E+03 n 4.0E+OO n 
4.1E+OO c** 4.0E-03 c** 
1 .. 6E+02 n 6.8E-02 n 
1.1E+02 n 5.0E+01 6.1E-02 n 2.8E-02 
8.8E+01 n 3.5E-02 n 
7.5E-04 c 3.2E-07 c 
6.2E-01 n 3.1E-04 n 
1.6E+02 n 1.5E+01 n 
1.8E+01 n 1.3E-01 n 
1.5E+01 n 4.4E-03 n 
4.0E+04 n 8.8E+OO n 
4.2E+04 n 1.3E+02 n 
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2.6E+OO c* BAE-02 c* 
3.9E+OO c* 8.6E-04 c* 
1.0E+01 n 1.5E-02 n 
1.5E+01 n 2.1E-02 n 
1.2E+02 n 1.7E-01 n 
6.5E+01 n 2.2E-01 n 
5.9E+02 n 2.1E+OO n 
2.5E+OO c** 1.5E-02 c** 
3.6E+02 n 1.5E+OO n 
3.6E+02 n 8.0E+OO n 
1.9E+02 n 6.5E-01 n 
6.8E-03 c 1.3E-04 c 
3.8E+OO c* 3.8E-03 c* 
2AE+01 c* 1.2E+02 c* 
1.6E+01 n 2AE+OO n 
6.0E+01 n 3.0E+01 2.7E+01 n 1AE+01 
2.5E-02 c 5.6E-06 c 
1.5E+02 n n 
8.6E+01 n 8.6E+01 n 
1.1E+01 n 8.9E-03 n 
4AE+02 n 3AE-01 n 
4.1E+02 n 8.7E-02 n 
1.8E-01 c* 5.1E-05 c* 
1.9E-02 c 2.0E+OO 6.5E-06 c 6.9E-04 
5.6E+OO n 5.9E-03 n 
1.9E+02 n 1.9E-01 n 
1.9E+02 n 1.9E-01 n 
1.9E+02 n 1.9E-01 n 
1.9E+02 n 1.0E+04 1.9E-01 n 9.9E+OO 
6.0E+OO n n 
6.0E+03 n 3.7E+02 n 
9.9E+02 n 2.9E+OO n 
1.6E+OO n 4.8E+OO n 
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